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In choosing a High Temperature Cement 


y—Will the cement remain serviceable at 
maximum furnace temperature? 
—Is the cement suitable for making thin 


consider 
joints between the brick? 


these 2 
Will the cement resist the attack of slags, 
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6— Will the cement aid inreducing spalling? 


7—Is the cement free from shrinkage? 


S—Has the cement a strong bond from air 
set to operating temperature? 


Q—Does the cement depend on active fluxes 
for its air setting qualities? 
10—What of the working characteristics— 
will it remain in suspension and can it 
be used for troweling, dipped joints and spray 
coating? 


And GREFLO 


will satisfactorily meet your requirements on all of 
these points. We will be glad to give you the details. 


GENERAL REFRACTORIES COMPANY 
106 South 16th St., 
Philadelphia, Pa. 


District Offices and 

representatives in 

principal cities 

U. S. and in foreign 
countries 
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qe the cement squeeze out of the joints 
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5 —Will the cement resist corrosion at the 
joints? 
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ACIDO Acid Resisting Brick 


another exclusively General 
Refractories product, is 
highly resistant to the attack 
of diluted or concentrated 
Ideal for many appli- 
in the process in- 


acids. 
cations 
dustries. 
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The recent improvements in Tolhurst Centrifugals have so increased the yield 
and simplified the method of handling that the Centrifugal of five years ago 
has become antiquated equipment. To point out but three of the fundamental 
improvements which have so drastically revised past conceptions of efficiency 
and production, the following exclusive Tolhurst features are submitted. 

1. APERIODIC MOUNTING. This feature corrects the tendency heretofore exhibited by all 


centrifugals of the suspended type, to build up cumulative vibration and sway with un- 





balanced loads. 

. VARIABLE TORQUE DRIVE. Provides two torques, one of exactly the necessary value 
to unload either light, fluffy materials or heavy caked solids, and a second powerful torque 
to spin the machine rapidly to speed for extraction. 

;. BALANCED UNLOADER. This patented feature is capable of plowing out any of the 

many materials the process industries drain in a centrifugal. The depth of cut is controlled 
without physical effort and there is no tendency to dig in and damage filter linings. 
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A Few Prominent Users 


Bakelite Corporation 
Vacuum Oil Company 
Standard Oil Co. (Ohio) 
Standard Oil Co. (Nebr.) 
Commonwealth Edison Co. 
Vegetable Oil Corporation 
Compressed GasCorporation, 
Colorado 
Johns-Manville Corporation 
Sherwin-Williams Co. 
International Oxygen Co. 
Cc.M. St. P. & P. R. R. 
Nickel Plate R. R. 
Curtis Mfg. Co. 
Frigidaire Corporation 
U.S. Dept. of Commerce 
U.S. Dept. of Interior 
Roessler & Hasslacher 
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MILWAUKEE 


Hackney Barrels Maintain the Purity of 
Armour’s Lard and Vegetole en 
route and Cut Shipping Costs 


The purity of Armour’s Simon Pure Leaf Lard, Armour’s 
Star Pure Lard and Armour’s Vegetole is well known through- 
out the country—and plays a very important part in the 
marketing of these products. 


Under such conditions it is only natural that Armour and 
Company should be exceedingly careful to use only containers 
that maintain this purity during shipment. 


Hackney Seamless Removable Head Steel Barrels were chosen 
because they are absolutely leakproof — foreign matter can- 
not seep in to dirty or discolor the contents— and the full 
removable head and seamless construction makes cleaning 
easy and positive. 


In addition the sturdy bilged sides withstand hard abusive 
treatment — giving years and years of service that greatly 
reduces shipping costs. 


Investigate these things as Armour did and see how Hackney 
containers can cut your costs and improve your service. Drop 
us a card for complete information today. 


PRESSED STEEL TANK COMPANY 


5709 Greenfield Avenue - - - = Milwaukee, Wis. 
1325 Vanderbilt Concourse Building - New York City 
1149 Continental Bank Building - - - (Chicago 
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S. D. KIRKPATRICK, Editor 


Labor, Science and 


Industrial Progress 


HEAP labor has no justification in Ameri- 

can industry today. This country is defi- 
nitely committed to the fundamental economic 
philosophy that the increased purchasing power 
of the well-paid worker is one of the most im- 
portant factors in the continuance of our pros- 
perity. Thus in addressing the recent Institute 
of Public Affairs at Charlottesville, Va., H. C. 
Parmelee warned the management of Southern 
industry against the type of exploitation that of 
late has been responsible for labor troubles in 
certain rayon and textile mills of Tennessee 
and the Carolinas. “Too much emphasis,” he 
declared, “has been placed on the cheapness of 
labor. If it prevailed throughout the country 
we would have general poverty instead of gen- 
eral prosperity, for consumption could not 
begin to support production, and industrial 
activity would be at a low level.” No single sec- 
tion of an industry can permanently hold its 
labor at much lower wage levels than are paid 
elsewhere. It is fundamental that such a situa- 
tion will either right itself or the section will 
fall behind in the general advance of the 
industry. 


N HIS presidential address, before the So- 

ciety of Chemical Industry, delivered last 
month in London, Dr. Arthur D. Little clearly 
showed this whole process of industrial develop- 
ment to be “an autocatalytic cycle.” Research 
makes possible the processes and machines that 
lower costs and permit higher wages and lower 
prices. Both of these stimulate consumption 
and when production is speeded up to meet 
the increased demand, it effects new economies 
and further lowering of costs. He concludes, 
“To maintain mass production there must be 


mass buying, and mass buying is possible only 
with high wages.” It will be observed that 
science through research is the actuating force 
behind all of this progress. 


HEREAS science has often been blamed 

for the so-called technologic unemploy- 
ment—as men are replaced by machines and 
improved technology—it is interesting to ex- 
amine the other side of the ledger. Dr. Little 
cites the more than four millions whose em- 
ployment can be traced directly to the auto- 
mobile, the half million who are indebted to 
the telephone for their daily jobs, and the even 
larger total represented by motion pictures, 
radio and electrical appliances. Rayon in the 
United States gives employment to about 50,000 
operatives. The du Pont company with all of its 
various subsidiaries has a payroll of 33,000 em- 
ployees, while 25,000 make up the human side of 
another great industrial organization, the Union 
Carbide & Carbon Corporation. Science has 
had a very practical part in providing employ- 
ment for millions of American workers. Were 
it not for its contribution we would be faced 
with an appalling unemployment problem in 
this country. 


CONOMIC and scientific factors have de- 

termining influence in shaping our indus- 
trial progress. Technical men who participate 
in management and those who are engaged in 
research and development have a sympathetic 
interest and responsibility in advancing the 
economic status of the worker. Only through 
the results of research can we continue to raise 
the standards of living and improve the general 
welfare. 
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Better Business 


And More Profits 


OR EACH of the past few years the total volume 

of business has shown an increase over its predeces- 
sor, although this gain has not always been greater than 
the normal rate of growth. Now, as the semi-annual 
reports from business corporations become available for 
study, it is apparent that 1929 has gone far ahead of even 
the rosiest expectations. A compilation by the National 
City Bank of 650 of these reports showed net profits in 
the first six months of $2,083,823,000 as compared with 
$1,674,888,000 in the corresponding period of 1928. This 
remarkable gain of 24.4 per cent is worthy of study both 
as to its cause and its significance. 

Practically all industries have shared in this progress. 
Of twenty-eight major industrial classifications, only two 
showed decreased earnings. Fifteen corporations in the 
chemical field reported a gain in profits of 23.8 per cent 
approximately the average for all industries. But iron 
and steel with 103 per cent, copper with 96 per cent, 
petroleum refining with 66.6 per cent and paint and 
varnish with 61.2 per cent are notably above the average. 
So, too, was rubber, for two companies that had shown 
a deficit of $1,909,000 in the first half of 1928 reported 
net profits of $12,397,000 as of June 30, 1929. In the 
manufacturing group, only leather and boots showed a 
loss, amounting in this case to 44 per cent. 

In interpreting these figures it is well to recall that 
while 1928 as a whole was a very satisfactory year, there 
had been a slight recession toward the close of 1927 and 
it was not until after the first quarter of the next year 
that business recovered completely. Then, of course, 
there was a gathering of momentum that carried through 
the remainder of 1928 and well up to the present time. 
A comparison of the six-months figures of 1928 and 
1929 is naturally in the latter’s favor. While our basic 
industries are continuing at the rapid pace set during the 
first half of the present year, it is scarcely conceivable 
that the yearly total will show a net gain of the same 
magnitude. 

The cause of this remarkable growth is not hard to 
find. It lies in better management, more efficient proc- 
esses and, withal, a general confidence in the fundamental 
soundness of the present business situation. 








Japan Plays Host 
to a Modern Argosy 


np ne Salida YEARS in the affairs of a nation, 
unlike those of man, rarely represent more than a 
brief phase of its living career. Of recent years, how- 
ever, it has become Japan’s characteristic peculiarity to 
embody at once the rule and its most striking exception. 
When, in 1854, Commodore M. C. Perry effected the 
Treaty of Kanagawa with his forceful squadron of Amer- 
ican men-of-war, it was a product of dim, hoary cen- 
turies of national gestation that reluctantly tolerated this 
Occidental intrusion. On October 10 of this year, another 
contingent of Americans embarks for those same shores, 
this time aboard the less martial “Korea Maru” and 
“President Jackson,” and this time expressly invited, as 
guests of the World Engineering Congress, to let its 
armament of engineering eyes play on the attainments of 
the people in whom Perry, so short a time previously, 
had awakened Western ambitions. 
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Of Japan’s new place in the rank of progressive coun- 
tries, everyone has in a vague sort of way been aware. 
But the prodigious, ubiquitous expenditure of energy 
required in propelling a complex national machinery must 
first be grasped before Japan’s feat can be evaluated and 
attuned to her surrounding world. It is necessary to 
realize that behind Japan’s warships and toys and pottery 
and matches there must be a whole host of fundamental 
industries—chemical, agricultural, and otherwise — that 
behind these industries, again, there must be a constant 
drain on educational sources, within and without. How 
earnestly Japan really exploits these sources is seen from 
such an incidental fact, for example, as her share in Chem. 
& Met.’s foreign circulation, in which she ranks second 
only to Canada, on a par with Great Britain, and far 
ahead of Germany. As an indication (and curiously the 
same holds true for another “young” nation, the new 
Russia) it means not merely that she still has more to 
learn than the European leaders, but especially that her 
whole national system is adjusted to an avid absorption 
of industrial knowledge. 

The glimpse, given within later pages of this issue, of 
the achievements and trials of Japan’s present chemical 
industry, bears out at once her kinship with the other 
leaders and her partial dependence on instruction from 
them. Her natural handicaps no less than her ostensible 
advantages plainly point to an intelligent outside co-opera- 
tion which will, with equal opportunity for benefit, assist 
in striving toward a sound industrial equilibrium. In 
the delegation of outstanding scientific and industrial 
ambassadors that sail from San Francisco in the fall, we 
shall have an excellent opportunity to emphasize the less 
tangible advantages of our neighborly location. 





B. R. Tunison, 
1892-1929 


HEN DEATH takes from us one with whom we 

have stood shoulder to shoulder in the day’s work, 
there is left a void that cannot be easily filled or imme- 
diately appraised. It is so with the passing of Burnell R. 
Tunison. The loss to his friends, his business associates, 
to the alcohol industry and to the chemical profession is 
a tremendous one. In a sense he exemplified an ideal, 
for within the short span of his life he combined the 
sound training and experience of the technologist with 
the successful application of engineering principles in 
business administration. He helped to build up and guide 
a basically important chemical industry. His influence 
will continue. 





Another Threat at 
the Alcohol Producer 


ITH the possibility of another fight on his hans 

when the Senate reports its proposed tariff on 
blackstrap molasses and with synthetic ethyl alcohol com- 
peting with prohibition for the newspaper headlines, 1t 
must be apparent that the industrial alcohol producer 1s 
not reclining in a bed of roses.. To add to his worries 
comes the threat of a Cuban export tax of one and one ha!! 
cents per gallon of molasses. This measure, introduce! 
as a means of encouraging a local distilling indust: 
passed the Cuban Senate unanimously on June 26, b1"' 
fortunately it met with such opposition in the lower hou 
that a final vote has been deferred until November ' 
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In the meantime, however, the American industry, in or- 
der to safeguard its raw material supply, must give 
serious attention to tax legislation both at home and 
abroad. 

In Cuba the American alcohol producer has a strong 
ally in the representatives of the large sugar mills, who 
see a possible loss of business for an important byproduct. 
It was largely their opposition that prevented the Cuban 
bill from becoming a law, and doubtless they can be 
counted upon to continue the fight. Yet it must also be 
recognized that the motive underlying the proposed legis- 
lation is likely to have rather popular appeal. Cuba is 
dependent upon the United States for its supply of motor 
fuel despite the fact that the blackstrap molasses annually 
exported by its sugar industries is more than sufficient 
to produce all of the alcohol or alcohol-ether fuel that 
could be used on the island. It is to stimulate such a 
utilization that the Cuban measure would not only pro- 
vide for an export tax on molasses but would double the 
import duty on gasoline and on all motors suitable for 
the use of gasoline only. Those designed for using 
alcohol would come in at half the present duty, and 
would not be subject to the additional tax which would 
be imposed on gasoline motors. 

The thoroughness with which the bill is framed indi- 
cates clearly a threat which cannot be entirely ignored 
even though it may be defeated in November. The 
alcohol producer will do well to continue his search for 
new sources of raw material as well as improved proc- 
esses of production. The day may come—perhaps sooner 
than expected—when either unfavorable legislation or 
revolutionary technology will call for a new order in the 
alcohol industry. 





Hot Weather 
Jokes About Coal 


, DDIE FOY was a great comedian and his little jokes 

4 amused thousands. Sheridan Foy is president of the 
Foy Coal Company, of 103 West 96th St., New York, 
and previously we have had no reason to connect the two. 
Yet recently the enterprising coal man has been soliciting 
business in Yonkers with a personal letter that says, 
among other things, 

No joke about it. We're hauling the best kind of 
coal. . . . It's so low in carbon content that very little 
ash remains after burning. 

Presumably the heat comes from the glow of the 
mineral content. Either that is true or Mr. Foy is having 
a little joke at the expense of his unsuspecting customers. 
The only serious thought evoked is that perhaps the 
coal industry might use some technical advice in its 
merchandising activities. 





Judging the Future 
of the Gas Industry 


UDGING the future from the past may be good policy 

in international relations but it is a questionable form 
0: augury so far as the manufactured gas industry is 
concerned. The past points to only one thing with cer- 
tainty: that the use of gas is onthe increase. Meanwhile, 
changes within the industry indicate a decided shift in the 
sources of manufactured gas, and an outsider, natural 
gas, uncertain as it may be in quantity, is making an 
increasingly marked bid for a share of the business now 
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enjoyed by the gas plant. The recent past has been 
highly revealing in this respect. 

The American Gas Association has reported some very 
interesting trends within the industry itself. During 
the months January to May, 1929, as compared with the 
same period last year, production has shown a 6 per cent 
decrease in water-gas manufacture and a 12 per cent 
decrease in coal gas made .in city gas works. At the 
same time, there occurred a 39 per cent increase in coke- 
oven gas production and a 22 per cent increase in sales 
of coke-oven gas by metallurgical concerns. It is evident 
that the tendency away from retort coal gas, indicated 
last year, is continuing at an accelerated pace. 

It would be a mistake, however, to assume that water 
gas is passé. For reasons already discussed in Chem. & 
Met., there is reason to believe in renewed interest in 
water-gas manufacture, especially for peak-load gas sup- 
ply in large cities where the house-heating load is becom- 
ing an important factor. On the other hand, it is clear 
that retort coal gas is rapidly fading from the picture, 
and has, in reality, already become a negligible factor, 
nationally speaking. 

So much for the changes within the gas plant itself. 
More far-reaching effects may come from natural gas, 
which is showing renewed activity on an ever increasing 
scale. True, the natural gas industry has existed for 
years in certain states, notably western New York, west- 
ern Pennsylvania, West Virginia and in the Mississippi 
basin, without any extensive reaction upon the manufac- 
ture of gas. These supplies have been comparatively 
limited, but today the situation has changed, as a result 
of new flush production of gas in Louisiana and the 
oil fields of Texas and California. Supplies of high- 
heating-value gas already in sight, the development of 
high-pressure, long-distance transmission, and various 
state conservation measures, either in preparation or 
ready to go into effect, all conspire to make even more 
drastic changes in the sources of city-gas supply within 
the next decade. * 

Unmistakable proof of this tendency appears in the 
enormous amount of pipe-line construction now under 
way or projected. One estimate of the amount of gas 
pipe, 14 to 24 inches in diameter, already underground, 
places the total at 80,000 miles, a figure not far below the 
accumulated mileage of mains for manufactured gas. 
Another significant fact is that all of the makers of gas- 
line pipe report capacity operation with future output 
already under contract. 

The longest of the operating lines at present is that 
from the Amarillo field to Denver, a distance of 340 
miles. This will shortly be dwarfed, however, by others 
now in construction, such as the Pacific Gas & Electric 
system, serving the San Francisco district from the But- 
tonwillow field, a total of 500 miles; the Monroe- 
Richland line to Birmingham and Atlanta, 900 miles with 
connections; the Monroe to St. Louis line, nearly 500 
miles, and several others totaling well over 1,000 miles. 
Projected lines are to connect Chicago with the Texas 

Panhandle, a distance of more than 600 miles, and Cal- 
gary, Alberta, with Winnipeg, nearly 750 miles. 

The ultimate in long-distance transmission has yet to 
be reached. While the consensus of opinion still places 
a line between the Mid-continent field and the Atlantic 
Seaboard in the realm of the uneconomic, even this move 
is not impossible. Further investigation of the supplies 
available may alter this aspect to such an extent that the 
uneconomic will shortly become the economic. A few 
years may bring about much more profound changes 
than we have yet seen in the sources of city gas. 
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Photo from Daflin Acrial Surveys. Philadelphia 


High Explosives 





Repauno Plant of E. I. duPont de Nemours 
& Company, Located Near Gibbstown, N. J. 

This plant, said to be the largest dyna 
mite factory in the world, was originally 
laid out in 1880, covering 640 acres and 
including 33 buildings. It now includes 
more than 1,200 buildings and occupies 
1,800 acres, extending beyond the limits of 
this view. The towers of the new syntheti 
nitric acid plant may be seen a short dis 
tance to the right of the center 


Develop Toward Safety and Specialization 


By Arthur La Motte 


Manager, Technical Section, Explosives Department, 
E. I. du Pont de Nemours & Company, 
Wilmington, Del. 


HILE ENGINEERS have perhaps noticed the 
great improvement in safety and convenience 
that has been effected in high explosives in the 
last 10 or 15 years, the attention of many of them may 
not have been called to the degree of differentiation 
which has developed simultaneously. It is no longer 
sufficient simply to specify that dynamite is to be used 
for a certain operation, for one manufacturer may make 
as many as 12 different types of dynamite. Each of 
these types may be made in eight or ten different grades 
or strengths, and each of these strengths may be made 
in 14 different sizes. Generally there is one type, one 
grade and one size which is best adapted to one par- 
ticular job. 
When Ascanio Sobrero discovered nitroglycerin in his 
laboratory in the School of Mechanics and Chemistry 
\pplied to Arts at Turin, Italy, in 1864, he recognized 
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the fact that this new compound was a powerful explo 
sive, but he did not in the least realize its potentialities 
This remained for the Swedish chemist, Alfred Nobel, 
who, through a lifetime devoted to the manufacture and 
application of nitroglycerin, became the father of high 
explosives and the original promoter of their use 1n 
industry. 

By the year 1865 Nobel was making nitroglycerin on a 
fairly large scale, and although it took him years t 
perfect the process by which the compound was rendered 
chemically stable, he introduced it for use as a blastins 
agent under the name of “Nobel’s Blasting Oil,” an: 
soon it was being exported in large quantities all over th 
world, even as far as San Francisco. The occurrence 0! 
several disastrous explosions in manufacture, transporte 
tion and use of this material led a number of Europea! 
governments to forbid the manufacture or use of liqu! 
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nitroglycerin. It was not until Nobel mixed nitro- 
glycerin with an absorbent called kieselguhr, the calcined 
remains of fossiliferous diatoms, that an explosive was 
produced which was really practical. This he named 
dynamite. 

A subsequent discovery of Nobel’s, that nitroglycerin 
would dissolve certain kinds of nitrocotton, forming a 
jelly varying in thickness with the quantity of nitro- 
cotton used, was of even greater importance than his 
first invention, for from this discovery have sprung the 
several different types of gelatin dynamite which are 
used in such large quantities today in mining, quarrying 
and submarine blasting. 

For a number of years the formula for gelatin 
dynamite was limited to the proportion of 92 or 93 
parts of nitroglycerin to 7 or 8 parts of nitrocotton. 
This made a highly waterproof and exceedingly power- 
ful explosive but also one that was extremely elastic and 
consequently could ‘not be compressed so as to fill the 
entire diameter of the boreholes. The resultant air 
space around the explosive led to erratic results, for it 
is a curious fact that gelatin dynamites have two entirely 
distinct velocities of detonation—a low one, considerably 
less than that of the general run of present-day 
dynamites, which is due to lack of adequate confinement ; 
and a high velocity, as high as or higher than that of 
other types of dynamite, which is attained only when 
the explosive is strongly confined. 

Subsequent experiments led to the addition of other 
ingredients to the gelatin, which made it possible to 
vary the proportion of nitroglycerin and nitrocotton so 
that the finished product would be plastic instead of 
elastic, and could also be manufactured in varying 
degrees of strength. At the present time, gelatin 
dynamite is made as plastic as putty and can be rammed 
in the borehole so as to fill it completely and leave no 
air spaces whatever. It is also made in strengths 
ranging from 20 to 90 per cent. 

Nobel also experimented with adding nitroglycerin to 
gunpowder (which is simply a mixture of saltpeter, 


At the top is a general view of part of the plant. 
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Views in the Mineral Springs Explosives Plant of the du Pont Company, Near Birmingham, Ala. 
Below at the left is the equipment for acid mixing and storage. 
At the right the ammonium nitrate plant appears. 
packing is isolated and not shown here. 


charcoal and sulphyr), but did not go very far in this 
direction, perhaps because of the fact that gunpowder 
is a very poor absorbent of nitroglycerin. Other ex- 
perimenters, realizing that sulphur was used in gun- 
powder only to lower the ignition point, and was there- 
fore unnecessary when nitroglycerin was added, tried 
charcoal and saltpeter as a base for the nitroglycerin. 
They subsequently found that charcoal is not a par- 
ticularly good absorbent and substituted for it various 
proportions of wood flour, wood meal or wood pulp, as 
it is variously called—a fine powder made by grinding 
wood or sawdust and bolting it through cloth, like flour. 

When nitrate of soda was eventually substituted for 
the more expensive nitrate of potash, an explosive essen- 
tially the same as our straight nitroglycerin dynamite was 
produced. This was, and still is, a very satisfactory 
high explosive which can be made with a nitroglycerin 
content ranging from 20 per cent to 75 per cent, although 
the transportation regulations forbid the shipping of 
straight dynamite containing more than 60 per cent of 
nitroglycerin. Until recent years straight dynamite was 
the “best seller.” Its disadvantages are that its fumes 
make it unsuitable for underground work, its high sensi- 
tiveness makes it more dangerous to use than gelatin 
dynamite, and its extremely quick shattering action, 
especially in the higher strengths, is undesirable in 
various kinds of blasting—for instance, in limestone 
quarrying, where small fragments are not wanted. 

To modify the action of this tremendously brusque 
explosive, ammonium nitrate was substituted for part of 
the nitroglycerin, forming what was originally called the 
“extra” type of dynamite, and is today generally, and 
more logically, designated ammonia dynamite. This is 
satisfactorily sensitive, has more of a heaving and 
pushing action than a shattering one, as compared with 
straight dynamite, and is much less sensitive to shock 
and rough handling. 

These three types of dynamite constituted practically 
all the high explosives in common use up to 1905. At 
that time the attention of the explosives manufacturers 
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was called to the increasing number of disastrous ex- 
plosions in coal mines which were attributed to the ex- 
plosives used for blasting down the coal. The manufac- 
turers entered upon a long series of experiments to 
formulate a safer coal-mining explosive. Black blasting 
powder, which differed from gunpowder only in the 
substitution of sodium nitrate for potassium nitrate, had 
been used for many years for mining coal. It had proved 
satisfactory as far as execution went, but was exceed- 
ingly unsafe in gaseous and dusty mines because of the 
long, hot flame it produced upon explosion. Dynamite 
produced a shorter flame, but was still extremely 
dangerous. In seeking a safer coal-mining explosive, 
modifications of straight dynamite were first tried in 
which salts containing a large quantity of water of 
crystallization were added, with a view of reducing the 
flame. These had a low enough flame, but were very 
insensitive and very weak. A straight dynamite con- 
taining 10 per cent of water was introduced from 
Germany. This was fairly satisfactory from an execu- 
tion standpoint but gave off very obnoxious fumes upon 
exploding. An ammonia dynamite containing a very 
small quantity of nitroglycerin, a small quantity of 
wood pulp, and a very large quantity of nitrate of soda 
was introduced from England under the name of 
Monobel, and has developed into the ammonia permis- 
sibles which are today the most popular explosives for 
coal mining. Nearly every manufacturer of explosives 
in the United States makes several varieties of this type 
of permissible. 

Throughout the first 30 or 40 years of the use of high 
explosives for blasting, the principal trouble encountered 
with them was their tendency to freeze at about 55 
deg. F. When frozen, dynamite is sensitive to shock and 
insensitive to detonation. It must be thawed before it 
can be detonated, and if the thawing is not done carefully, 
the dynamite is likely to explode in the process. Many 
accidents have been due in the past to frozen dynamite. 
Numerous experiments were carried on by explosives 
manufacturers with a view of discovering an ingredient 
which would lower the freezing point of dynamite but 
not change its other characteristics. Nitrobenzene was 
one of the first substances used, but different nitrations 
of toluene seemed to give better results. \ fairly good 
low-freezing dynamite could be made by adding to the 
nitroglycerin of a small quantity of T.N.T., but all of 
these nitro aromatics upset what is called the oxygen 
balance of the dynamite, and almost invariably made the 
powder somewhat insensitive. 


T MAY occur to some readers that insensitive dyna- 

mite would be a desirable thing, but it must be re- 
membered that for any dynamite to give its maximum 
execution it must be sensitive enough to explode com- 
pletely ; and that if dynamite does not explode thoroughly 
and completely, it is likely to burn. Unexploded powder 
always creates a hazard, and burning dynamite gives off 
poisonous fumes. If an explosive burns in a coal mine, 
it may set fire to the coal or explode gas and blow up 
the mine. 

The next step in developing a low-freezing dynamite 
was the use of polymerized glycerin—that is, glycerin 
which has been so treated as to produce a condensation 
of its molecular structure. Polymerized glycerin, par- 
ticularly when nitrated, has a very low freezing point, 
but, unfortunately, at low temperatures it becomes so 
viscous as to render dynamite containing it difficult to 
prime and load. 
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Ethylene glycol had been known as a chemical curiosity 
for a number of years, and as a high-explosive ingredient 
of considerable promise, but it was not until compara- 
tively recently that a sufficient supply of ethylene 
glycol became available to make its use in dynamite 
practicable. By nitrating mixtures of glycerin and 
ethylene glycol, a mixture of nitroglycerin and ethylene 
glycol dinitrate is produced, which makes an almost 
ideal substitute for pure nitroglycerin as the essential 
ingredient in modern high explosives. It has resulted 
in the modern low-freezing dynamites which have with- 
stood temperatures as low as 35 deg. below zero F 
without freezing. Ethylene glycol dinitrate is now used 
in the entire family of high explosives—gelatin dynamite, 
ammonia dynamite, straight dynamite, and permissibles. 





Gelatin Cartridge House, Mineral Springs Plant of the 
duPont Company, Near Birmingham, Ala. Note Heavy 
Barricades About the Building 


Only a person who has had first-hand experience with 
the old high-freezing explosives can appreciate what 
really satisfactory low-freezing explosives contribute to 
the convenience and safety of blasting operations. 

To illustrate what has been accomplished in all these 
years of development since the days of Nobel’s Blasting 
Oil, toward making explosives safe, it may be stated that 
in 1928 over 500,000,000 Ib. of dynamite was trans- 
ported by rail in the United States without a singl 
accident. In addition to the gains in safety due to the 
low-freezing explosives, the development of the various 
types and strengths of gelatin and ammonia dynamite 
has greatly reduced the quantity of the more sensitive 
straight dynamite used, with a corresponding reduction 
in accidents. At the same time, the development of 
permissible explosives has reduced the number of 
accidents from explosives in coal mines almost to the 
vanishing point. 

Along with the progress of explosives in the path ol 
safety, there also has developed a remarkable degree of 
specialization. When Nobel’s kieselguhr dynamite was 
the only high explosive known, it was used for quarryin 
submarine blasting, mining and construction work. With 
the different types of high explosives at the present tin 
available, there are certain ones especially adapted for 
each kind of work. There is even one type, 90 per cet 
gelatin, which is suitable for submarine blasting, b 
which is not suitable or economical for any other wor! 
The high grades of straight dynamite have been fou! 
admirably adapted for blowing ditches in swamp land | 
what is known as the propagation method. They al 
are suitable for mudcapping boulders and rocks 
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quarry work, but these explosives are not suitable for 
use in the main boreholes in quarry blasting or in 
underground work. Medium-grade gelatins, 40, 50, and 
60 per cent, are admirably adapted for underground 
work in metal mining and hard-rock tunneling, but are 
not suitable for mudcapping or ditching by the propaga- 
tion method, or for coal mining. Ammonia dynamites 
are used extensively in mining rock salt, gypsum, clay 
and some of the more friable metallic ores, but cannot, 
of course, be used in submarine work or for ditching by 
the propagation method. 


HE whole group of permissible explosives is used for 

coal mining only, but even here we have intensive 
specialization in the type required for different kinds of 
coal mining, and nearly every manufacturer makes about 
a dozen different permissibles. A 6-ft. vein of clean coal 
is best blasted with one type; if it has several rock 
binders, another type is better adapted; if it is shot off 
the solid—as, unfortunately, is still done—yet a different 
type is required. Low seams of coal require a different 
type of permissible from any of the above. In order to 
use loading machines in coal mines economically, the coal 
must often be blasted with a different type of explosive 
from what would be used if the coal were loaded by hand. 
For very wet coal mining, where the usual ammonia 
permissibles cannot be used, a peculiar kind of gelatin, 
known as a permissible gelatin has been evolved. By 
taking advantage of the distinctive characteristic of 
gelatin mentioned above—its having a low velocity when 
not strongly confined—a very satisfactory action can 
be obtained in coal mines by the use of a permissible 
gelatin of considerably smaller diameter than the bore- 
hole, leaving an air space entirely surrounding the 
charge. 

Within the class of gelatin dynamites there is again 
considerable differentiation. For extremely wet work 
the so-called straight gelatin is necessary, whereas for 
other work this has been largely displaced by the less 
expensive ammonia gelatin, referred to in the trade as 
“special gelatin.” For underground use, gelatin must be 
made on a formula that will give the minimum of fumes ; 
it is even wrapped in a specially treated paper to this 
end. On the other hand, for open work it can be made 
on an unbalanced formula so as to give the greatest 
possible strength without regard to the quantity of car- 
bon monoxide produced by the explosion. Furthermore, 
increasingly nice adjustments are being made between the 
strength of the gelatin and the work to be done. In some 
operations the lower strengths are more economical, 
whereas in others the reverse is true. In certain ore 
mines increased recovery of the metal values is being 
obtained today through use of a lower strength gelatin 
than the grade hitherto considered necessary. 








MONG ammonia explosives there is a very wide va- 
4 Lriation in density, which has been made possible by 
the utilization of different kinds of wood or other 
vegetable substance for the absorbent. Today a 14x8-in. 
cartridge of ammonia dynamite may weigh anywhere 
from about 5 oz. to 8 oz. One of these densities will 
sive the best results in limestone mining, another in 
limestone quarrying, another in ore mining, another in 
tump blasting, and so on. 
It is to a large extent through discovery of the means 
f lowering the density of an explosive without 
rendering it insensitive that the present-day bulky per- 
missibles have been developed. These are capable of 
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breaking coal down in large, firm lumps as it used to be 
thought only blasting powder could do. Ammonia per- 
missibles now run nearly as low in weight as 3 oz. to the 
14x8-in. cartridge. Gelatin dynamite, on the other hand, 
runs as high as 10 oz. to the 14x8-in. cartridge and it 
is this high density of gelatin, permitting a concentrated 
load in the bottom of the holes, that is an important 
factor in its adaptation to breaking’ the hardest rock 
and ore. 

In order to formulate an explosive suitable for a 
specific kind of work, nine different characteristics of 
modern high explosives have to be taken into con- 
sideration. These are the weight strength, which is the 
force developed per pound of explosive; the bulk 
strength, which is the force developed per cartridge of 
explosive; the oxygen balance, a matter of supreme 
importance for explosives designed for mining in badiy 
ventilated places; the density of the explosive, usually 
expressed in the number of 14x8-in. cartridges per 50 Ib. ; 
the sensitiveness ; the velocity of detonation, which largely 
determines the shattering power of the explosive, the 
flammability ; and the water resistance. To produce ex- 
actly the right combination of these various character- 
istics obviously requires great skill on the part of the 
explosives chemist. To select the most efficient and most 
economical explosive for a specific operation from all the 
varied types available demands comparabie knowledge 
on the part of the engineer. 


Repauno Explosives Plant Has Record 
for Daily Capacity 
HIS MONTH’S ISSUE of The DuPont Magazine 


gives some interesting facts concerning the Repauno 
explosives plant, an aerial view of which is shown on 
page 460 of this number of Chem. & Met. 

The plant was originally built about 1880 by Lammot 
du Pont and, being owned only in part by the duPont 
company, was known as the Repauno Chemical Company. 
Other owners of the original concern were the Laflin & 
Rand Powder Company, the Hazard Powder Company 
and Lammot duPont as an individual. At its inception, 
the plant produced four kinds of dynamite, made in 33 
buildings which occupied a site of 640 acres. Today, 
the output has expanded to 13 types of explosive, each of 
which has several variations, while the manufacture 1s 
now carried out in more than 1,200 buildings scattered 
through an area of 1,800 acres. 

Today the plant is said to be the largest in the world 
devoted to the production of dynamite. From a capacity 
of 30,000 Ib. per day in 1895, facilities have been in- 
creased until at present the daily output runs over 
200,000 Ib., and the record for a single day, established 
during 1927, amounted to 368,700 Ib. This figure has 
never been bettered elsewhere. 

In 1895 the entire force comprised 140 men, of which 
only six where on the salary roll. In the 34 years 
that have since elapsed, the number of executives at the 
plant has increased to 40 and the number of workmen 
to 600. In addition, since the Eastern laboratory of 
the company is located at Repauno, there are an ad- 
ditional 37 chemists not accounted for above. 

The synthetic nitric-acid plant, to which attention was 
called in connection with the photograph, is the pioneer 
large-scale installation of the duPont pressure system 
of ammonia oxidation. It is understood that this system 
is now being used in all duPont plants. 
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How Heat Transmission Affects 


Fluid Friction in Pipes 


By C. S. Keevil 


Research Associate, Research Laboratory of Applied Chemistry, 
Massachusetts Institute of Technology, Cambridge, Mass. 


and 


W. H McAdams 


Professor of Chemical Engineering, 
Massachusetts Institute of Technology, Cambridge, Mass. 


in calculating fluid friction for the heating or 
cooling of fluids flowing inside pipes. Prelim- 
inary data are presented for the Fanning friction factor 
observed while heating and cooling two different oils 
having Saybolt viscosities of 150 seconds and 70 seconds 
at 100 deg. F., and 45 seconds and 35 seconds at 210 deg. 
F., respectively. It is shown that heat transmission has a 
marked effect upon the friction factor, especially when 
the flow is in the viscous region. For a given value of 
the Reynolds criterion DV’ s/Z, the friction factor during 
heating is less than in isothermal flow, while for cooling, 
the friction factor is greater. For both heating and 
cooling, the effect of heat transmission on the friction 
factor increases with increase in temperature difference. 
The lower critical velocity for smooth pipe corre- 
sponds to a value of DV’s/Z of 0.28 instead of 0.15, the 
value previously used in engineering calculations. 


A T present, engineers employ isothermal friction data 


OR some time it has been recognized that the friction 
due to the flow of a fluid through a long straight pipe 
can be calculated from the Fanning equation : 
FLV? 4 FLY? 
2gm =02 gd 
For nomenclature, see Table II. 

The friction factor, F, in the Fanning equation, is 
read from a plot of F versus the dimensionless group, 
dVe/u, or more conveniently, DI’s/Z. Thus, as shown 
diagramatically in Fig. 1, such data are plotted on 
logarithmic paper with F as ordinates and DIl’s/Z as 
abscissas. The 45-deg. line, AB, is based on Poiseuille’s 
law for viscous flow: F = 0.00207 (DVs/Z)*. The 
right-hand curve, DE, of smaller slope, is in the 
range of turbulent motion. The velocity at which vis- 
cous flow changes into turbulent motion is called the 
critical velocity, and corresponds to the critical value of 
DV s/Z at which the transition occurs. In the past zone 
BCDB has been referred to as the critical region. The 
curve BCD was obtained by Stanton and Pannell work- 
ing under conditions where the type of entry of the fluid 
into the pipe was such as to give practically no dis- 
turbance. When working under conditions where vibra- 
tion is present, due to the pulsating effects of pumps, it 
has been assumed that the path might be represented by 
the straight line BD. In engineering calculations, the 
line BD often is used instead of the alternative, BCD. 


A= 





(1) 
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This type of chart was obtained from experiments 
made at constant temperature (Wilson, McAdams and 
Seltzer, Ind. Eng. Chem., vol. 14, No. 2, page 105, 1922. 
This reference gives a bibliography of papers dealing 
with isothermal flow). In calculating the friction drop 
for the flow of fluids inside pipes in which the fluids are 
being heated or cooled, engineers use friction data for 
isothermal conditions, thus introducing the assumption 
that heat transmission has no appreciable influence. on 
fluid friction. Also, a number of writers (Reynolds- 
Stanton, Proc. Manchester Lit. and Phil. Soc., vol. 8, 
1874; Trans. Roy. Soc., vol. 158, 1883; Phil. Trans., vol. 
190A, page 67, 1897; G. I. Taylor, Adv. Comm. for 
Aeronautics, Rep. and Mem. No. 272, page 312, 1916; 
C. W. Rice, Ind. Eng. Chem., vol. 16, 1924, page 454; 
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DVs/Z = dVp/1,1304 
Fig. i—Friction Chart for Isothermal Flow 











International Critical Tables, vol. 15, page 235, 1929; 
Schiller and Burbach, Phys. Zeit., vol. 29, page 340, 
1928) who wished to predict the coefficient of heat trans- 
mission for the heating or cooling of a fluid, have cal- 
culated the coefficient of heat transmission from 
isothermal friction data, implicitly introducing the as- 
sumption that heat transmission has no appreciable effect 
on the friction factor. 

For several years this laboratory has been working on 
a heat transmission program, and in some cases friction 
and heat transfer data were measured simultaneously 
Preliminary data, presented in this paper, show that heat 
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flow has a considerable ef- 
fect on the fluid friction in 
the case of certain oils in- 
vestigated. 

Mechanism—W hen a 
fluid is flowing in isothermal 
viscous motion, at constant 
rate through a long pipe, 
there is a parabolic velocity 
gradient across any section, 
with the maximum velocity 
at.the center line and zero 
velocity at the wall (Fig. 2, 
Curve A). There is no 
mixing of the various lay- 
ers of fluid and the motion 
may be visualized as a 
series of concentric shells 
slipping past each other. 


Velocity 








2 

Wall ~~ Wal 
Fig. 2—Effect of Heat Trans- Consider a long horizon- 
“pation im Viscous Motion, tal pipe with a liquid at 

Curve A—Jisothermal flow. 020M temperature flowing 
Curve B—heating of liquid or at low velocity through it, 
cooling of gas. Curve C— ° . 
cooling of liquid or heating of the first section being bare 
“x and the second surrounded 

by a jacket in which steam 
is condensing at constant temperature. In the unheated 
section the velocity distribution will be parabolic, but 
as soon as the oil enters the heated section a tempera- 
ture gradient will be established in the liquid, with 
a high temperature at the wall and a low temper- 
ature at the center line. Since the viscosity of a liquid 
falls as the temperature rises, there will be a viscosity 
gradient, with a low viscosity at the wall and a high vis- 
cosity at the center line. As a result the layers of liquid 
near the wall will flow at a greater velocity than in the 
unheated section. 

Since the total flow through both sections is the same, 
it is obvious that some of the liquid from the center of 
the pipe must flow toward the wall in order to maintain 
the increased velocity near the wall. Thus, the heating 
of the liquid develops a radial component of the velocity, 
distorting the parabola (curve B, Fig. 2). Where change 
in density with temperature is appreciable, an additional 
disturbance may occur. If the liquid were cooled, radial 
flow would again develop, but in this case the flow would 
be toward the center, changing the velocity distribution 
as shown diagramatically by curve C in Fig. 2. 

The viscosity of the fluid film adjacent to the pipe wall 
is a major factor in fluid friction. It follows that in the 
heated section the friction per unit length will be less 
than in the unheated section, and this effect will be more 
pronounced as the temperature difference between pipe 
and fluid is increased. However, the rate of heat trans- 
mission to the fluid also is proportional to this temper- 
ature difference. From these considerations it would be 
expected that heat transmission would have a marked 
effect on fluid friction. 

Fig. 3 is a logarithmic plot of viscosity of various 
fluids vergus temperature. For liquids the viscosity de- 
creases as the temperature rises, but for gases the vis- 
cosity increases as the temperature ‘rises. Therefore, 
curve B of Fig. 2, for the heating of a liquid, applies also 
to the cooling of a gas, and curve C to the cooling of a 
liquid and the heating of a gas. However, since in gen- 
eral the rate of change of viscosity with temperature is 
much less for a gas than for a liquid, it is expected that 
the effect of heat transmission on fluid friction probably 
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will be correspondingly less for a gas than for a liquid. 

In isothermal flow of a fluid in turbulent motion, there 
are mixing or eddy currents in the main body of the 
fluid, but near the wall there is a thin layer of fluid flow- 
ing in viscous motion. When heat is being transferred 
to a fluid flowing in turbulent motion, a considerable 
fraction of the velocity gradient is confined to the film 
flowing in viscous motion, and obviously the heat trans- 
mission will develop radial flow in this film. Hence, 
heat transmission should also affect fluid friction in the 
case of turbulent motion, although the effect should not 
be so marked as when viscous motion prevails over the 
entire cross-section of the pipe. 

J. B. White, in 1927 (S.M., Chem. Eng. Thesis, 
M.I.T., 1928) made some experiments to determine the 
coefficient of heat transmission while warming an oil 
flowing in viscous motion through a steam-jacketed pipe. 
Fluid friction also was measured, and White found that 
the friction factors were much lower than those obtained 
for isothermal viscous motion at the same value of 
D\V's/Z. The oil leaving the heater passed through an 
insulated mixing device before its average temperature 
was measured, and the value of Z was based on the aver- 
age temperature of the main body of the oil. 

In 1928 Clapp and FitzSimons (S.M., Chem. Eng. 
Thesis, M.I.T., 1928) pumped oil in a closed circuit 
through a steam-jacketed section and a water-cooled 
section in series, most of the runs being made in the 
range of viscous motion. While heating the friction 
factor was lower than in isothermal runs at the same 
value of DV’s/Z, but when cooling the observed friction 
was higher. They also found that deviations from the 
isothermal value of the friction factor became larger as 
temperature differ- 
ence was increased. +3 
However, they ob- 
tained little data in 
the turbulent range 
and in the critical re- 
gion. In the investi- 
gation to be de- 42 
scribed, the work of 
Clapp and Fitz- 
Simons was contin- 
ued, using the same 
apparatus with some 
modifications, but 
extending the range 
of the data through 
the critical region 
into the zone of 
turbulent motion. 

Apparatus — The 
apparatus consisted 
essentially of two 
straight lengths of 
copper tubing (0.494 | 
in. inside diameter) 
placed in series, 
through which the 
oil was pumped. 
One section was 
steam-jacketed and 
the other jacketed 
with cooling water. | 
Before entering each 18 
jacketed section the 
oil flowed through a 
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length of over one hundred diameters of straight tubing 
to eliminate disturbances due to the type of entry. The 
steam-jacketed section had a length of 110 diameters, 
and the water-cooled section had a length of 105 diam- 
eters. Immediately beyond each jacketed section the oil 
was thoroughly mixed by passing through staggered 
slotted plates before its average temperature was ob- 
served. The thermometers had been previously compared 
with standard thermometers, and were read directly to 
0.1 deg. C. Pipe temperatures at the beginning and end 
of each section were obtained by means of thermocouples 
which had been calibrated in place, readings being indi- 
cated on a potentiometer. Compact piezometer rings 
were used to determine the pressure drop through each 
section. The rate of oil flow was measured by orifices, 
calibrated by weighing the oil discharged during a definite 
time interval. 

Method of Operation—In collecting data conditions 
were adjusted so as to obtain a desired temperature dif- 
ference between pipe and oil. Readings were taken at 
brief intervals until it appeared that a steady state had 
been reached, after which a final set of readings con- 
stituted the data for a run. 

Results—Table I shows the extreme range of the data, 
and describes the two oils used. 


Table I-—Designation of Olls and Kange of Data 


Minimum Maximum 
Velocity, ft. per sec., \ 1.4 10.7 


bay eanipeee, 2 a ee 34.0 
DVs/Z 0.03 1.16 

Fri: tion factor, ena . 0.0052 0.0740 
P/FP;.... =. eee rn, * 1.70 
Average temperature of oil 28 deg. C 84 deg. C 
Average temperature difference 13deg.C. 111 deg. C. 


Oils used... .. ete ebseeccocerece Velocite B Rabbeth Spindle Oil 
Viscosity at 100 deg. F., Saybolt sec......... 150 70 

Viscosity at 210 deg. F., * ees ooudess 45 35 

A.P.I. gravity, at 60 deg. F.. ‘ ae 26.2 31.1 

Specific gravity, at 60 deg. F..... 7 0.897 0.870 


Fig. 4 shows observed friction factors plotted on 
logarithmic paper versus the group DI’s/Z, the values 
of Z being based on the average temperature of the main 
body of the oil. The groups of runs shown in Fig. 4 
are those which fell in narrow ranges of temperature 
difference. Representative curves were drawn for 
each group of runs and it is seen that the curves for 
heating and cooling are substantially symmetrical to the 
isothermal curve. The line drawn for isothermal con- 
ditions represents experimental runs made in this labora- 
tory, and agrees well with the excellent isothermal runs 
of Stanton and Pannell, and of Saph and Schoder (/nd 
Eng. Chem., Vol. 14, No. 2, page 105, 192. In the 
viscous region it is seen that a temperature difference 
of 107 deg "C. (224.6 deg. F.) gives a ratio of F/F, oi 
0.408 when heating, and a difference of 38 deg. C. (100.4 
deg. F.) gives P/F, 1.55 when cooling. It is believed 
that the temperature coefficient of viscosity has an im 
portant effect on the ratio, F/F,, aside from the effect 
of temperature difference. 

The oils used in this investigation had values of n of 
2.5 and 2.1, as shown in Fig. 3. If the viscosity of a 
fluid were independent of temperature, n = O, it is 
believed that little or no error would be involved in using 
isothermal friction data when heat is being transferred, 
since the only factor tending to distort the velocity 
gradient would be the variation of fluid density with 
temperature, an effect which usually is small and there- 
fore probably of minor imporcance for the velocitiss 
generally employed in practice. 
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The data ot the viscous flow runs can be correlated as 
shown on Fig. 5, where the ratio F/F, at a given value 
of DlVs/Z, is plotted versus the temperature difference, 
based on all the data for viscous flow. For the heating 
runs shown in the right-hand section of Fig. 5, the ratio 
of F/F, decreases approximately linearly as the tem 
perature difference from pipe to oil increases: 

F/F,=1—0.0057 (tp—to) : (2) 
where tp — t, is the degrees Centigrade difference in tem- 
perature from pipe to the main body of the oil. In the 
cooling runs, shown in the left-hand portion of Fig. 5 
the ratio of F/F, increases approximately linearly as the 
perature difference from pipe to oil increases: 

F/F,=1+00133 (t,—t,)...........0..- (3) 
where ¢, — ty is expressed in degrees Centigrade. The 
effect of heat transfer on F is apparently less in the 
turbulent zone than in the viscous zone. 

It should be emphasized that the temperature of the 
oil seldom changed as much as 10 deg. while passing 
through the heater or cooler. Thus, in a certain run the 
oil entered at 34.4 deg. C. and left at 37.8 deg. C., while 
the pipe temperature was 118.5 deg. C., giving a tem- 
perature difference of 82.4 deg. C. For this case the ob- 
served friction was the same as would be obtained were 
this oil flowing at t/ — 52 deg. C. under isothermal con- 
ditions. 

It seems probable that the effect is largely due to the 
viscosity of the film of oil next to the pipe wall, and this 
is immediately related to the temperature difference be- 
tween pipe and fluid. In this run, the difference between 
t’ and ¢, is 19.3 per cent of the temperature difference 
between pipe and oil. In cooling and heating several dif- 
ferent oils, Whitman and Morris (/nd. Eng. Chem., 
vol. 20, page 234, 1928) found that the observed coefh- 
cients of heat transfer could be correlated by basing 
viscosity on a temperature ?¢’, where t/—t, was 25 per 
cent of the temperature difference. 

In these experiments the rise or fall in oil temperature 
was small, hence in calculating Z from the test data, it 
made little or no difference whether viscosities were 
taken at the terminal temperatures and then averaged, 
or whether the viscosity was based on the average of 
these temperatures. Thus, in the run cited, the value of 
Z was 28.7 by the first method and 28.5 by the second. 

Special attention should be called to the results ob- 
tained in the critical region. From Fig. 4 it is seen that 
the observed values of the friction factor decrease 
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Fig. 5—Plot for Viscous Flow Showing Effect of AT on the Ratio F/Fi 


steadily as DVs/Z increases until DVs/Z_ reaches 
0.27 — 0.30. Further increase in Dl’s/Z is accompanied 
by an increase in F until DVs/Z = 0.37 — 0.45. Still 
further increase in Dl’s/Z is accompanied by a decrease 
in F. It is important to note that the lower critical veloc- 
ity is almost twice that given by the relation: Dl’ s/Z = 
0.15, formerly used for isothermal flow. It will be noted 
that a dip in the plot of F vs. DV s/Z was obtained, not 
only in the isothermal runs, thus agreeing with the re- 
sults of Stanton and Pannell, but also in the heating and 
cooling runs, in spite of the disturbing effects both of 
heat transmission and vibration due to the pump. Previ- 
ously it had been assumed by some that although the dip 
in the curve could be obtained by approaching the critical 
region from the viscous zone, the dip would not be ob- 
tained by approaching the critical region from the turbu- 
lent zone. To clear up this point, in certain heating runs 
the velocity was progressively increased so as to pass 
from viscous flow through the critical region into turbu- 


conduction of heat in fluids moving in 
viscous motion. By this means it is 
hoped to develop a general relation 
for the effect of heat transfer on fluid friction, allowing 
for both radial and lengthwise viscosity gradients. 

The writers acknowledge their indebtedness to Clapp 
and FitzSimons, whose data are included; to H. Y. 
Chang for assistance in the experimental work and com- 
putations, and to the Vacuum Oil Company, which fur- 
nished the Velocite B. 


d = Diameter in feet. 
D = Diameter in inches. 
L = Equivalent length of straight pipe, in feet. 


V = Average linear velocity, feet per sec. 


1] 


Acceleration of gravity, 32.2 ft./sec.? 

p = Density, pounds per cubic foot. 

m = Hydraulic radius, feet. 

s = Specific gravity. 

“a = Absolute viscosity, pounds per sec. per ft. 

Z = Viscosity, in centipoises, at the average temperature of 
the fluid. 

F = Friction factor in Fanning Equation, no units. 

F/Fi = Ratio of friction factor to isothermal friction factor at the 


same value of DVs/Z. 
At = Temperature difference, degrees centigrade. 
p = Pressure drop due to friction, pounds per sq.ft., ph. 
h = Friction head, feet. 
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Proper Feed Water Control 


ANY engineers recognize the importance of good 

feed water with respect to the operation of high- 

pressure boilers but fail to recognize its impor- 
tance at low temperatures and pressures. ‘The losses 
occurring in the generation of steam, either for power or 
process uses, due to bad feed water and to inadequate 
control of boiler water concentrations are enormous. A 
full realization of these losses by the management would 
result in more detailed attention to this portion of their 
plants. So much depends on the constancy of service 
from the steam plant that any neglect or inefficient con- 
trol must sooner or later be reflected in reduced effi- 
ciency of the entire plant. 

Heavy losses have been sustained during the past two 
years in some of the largest industries in this country 
from bad feed water conditions which could have been 
prevented had the steam stations been under proper 
chemical control. During the year, a large national 
organization has sustained a financial loss running into 
six figures by failure to recognize the importance of 
chemical control of the feed water system. 

As an illustration of these facts, the results obtained 
at a number of stations are given in the accompanying 
firure. Attention is directed to the reduction in the cost 


\bstract of “Operation and Control of Boiler Feed Water Puri- 
fication Systems,” by S. T. Powell, presented at Production Con- 
ference, American Gas Association. 
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of the tube renewals in five plants before and after the 
feed water conditioning was controlled by technical 
direction. In every case there was a marked saving in 
tube renewals immediately after accurate chemical con- 
trol was started. 

Frequently there is a gross waste of chemicals in the 
operation of water softening plants resulting from fail- 
ure to regulate the chemical reagents required to soften 
the waters. The hardness of many surface waters 
fluctuates greatly and requires intelligent control to pre- 
vent corrosion and embrittlement of boiler steel, pressing 
and foaming of boiler waters and the formation of dense 
scale on the heating surfaces. 





3500 
5000 | pp acfore control, 
After VY 
2,500 F ae control 
2000 |- 4, 4 
GY tj, 





























Cost of Tube Renewal, Dollars per Year 





UY 
Uemme | 
E 
Plant 
1200 3,050 1800 4,000 10,500 


Rated Boiler Horsepower 


Chemical Control Reduces Boiler Tube Kenewal 


/ 
} 











— 





Chemical Industry oJ 
Rises on National Wavr of 


With a Worip ENGINEERING CoNnGress draw- 
ing industrialists and scientists to Tokio from the 
world’s leading nations on Oct. 29, the aspects 
of Japanese chemical industry presented here 
will give some explanation of how engineering 
Japan can claim such general attention and in- 
terest. That only correlated efforts within a wide 
range of basic industries are likely to produc 
such results ts borne out by the large-scale enter- 
prise simultaneously going on in the maritime, 
power, mining, electrical, and foodstuffs fields 
Although the natural handicaps are in many 
cases very severe and almost insuperable, yet the 
resourcefulness necessary to efficacious engineer 
ing ts very apparently present. The result is thai 
rayon can now supplement silk as a commercial 
product, that even such specialized materials as 
laminated glass are being developed for domestic 
manufacture. 


IN THE ENSUING ARTICLES it has been possible to 
co-ordinate briefly some of the characteristic ac- 
complishments and obstacles that have featured 
Japan’s industrial chemical enterprise. To the 
American committee of the World Engineering 
Congress thanks are due for much of the tabular 
material derived from Japanese sources. 


A Representative View of 
Some Leading Industries 


By King Hamilton Grayson 
Consulting Research Engineer, 
San Francisco, Calif. 


HROUGH the self-sacrificing efforts of the Asahi 
Glass Company, Japan was able to provide its own 
supply of soda ash when imports were cut off 
entirely during the war. As the result of that super- 
effort, this firm, the largest in Japan and operated by 
the famous Mitsubishi interests, is now able to produce 
7,000 tons annually. That experience, which cost them 
three and a half million ven, was truly the foundation 
of the chemical industry in Japan; and from it the 


various chemical plants have grown until today they are 


producing among other items 800 brands of new medical 
preparations unknown in the Flowery Kingdom prior 
to the War 

However, the Japanese have not had an easy path 
to follow in creating their chemical industries; on the 
contrary it has been a thorny one, continually faced with 
the need for conquering foreign-made articles. In the 
field of soda ash, the strongest competition which had 
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Chemical Department of the Toyo Match Company at Kobe 


to be overcome was that of Brunner-Mond’s product, 
and second, the natural ash shipped by the African 
Magahdi. Even today the greatest drawback to soda 
ash production is the lack of cheap industrial salt. The 
present supply is being imported from Shantung and 
Spain, and it is only by the most careful purchasing 
that the soda ash plants are able to operate. 

The Japanese engineers state that, although the soda 
ash industry has seemingly become firmly established, 
its continued success depends on their ability to obtain 
a minimum of 200,000 tons of cheap industrial salt, 
from which they can maintain an output of 100,000 
tons of ash. They feel very confident that this goal will 
be reached and are concentrating every effort toward 
obtaining a dependable supply of raw materials at con 
tract prices which will not fluctuate to any great extent. 

Production of caustic soda increased each year since 
1920, until the output of 1925 became the peak reached 
thus far since the industry started. The chemical plants 
produced a total of 55,600,000 Ib. during that year 
However, in 1926 the output decreased by 4,000,000 1! 
due to a decreasing demand for bleaching powder at 
an increasing importation of soda from abroad. T' 
engineers of these plants also recognize that Japan mus 
be able to obtain large quantities of cheap raw soda : 
the industry is doomed to failure. Their present bas 
of conversion requires 160 lb. of soda ash for each |! 
lb. of caustic produced. Despite the home producti: 
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Japan imported 80,400,000 Ib. of caustic soda during 
1926, a gain of 31,000,000 Ib. over the previous year. 

On the other hand, there is an increasing demand now 
for bleaching powder, caused by the building of more 
paper and pulp mills, and the Japanese hope to secure 
the bulk of this business as a mainstay for the caustic 
soda industry. The further development of the rayon 
industry also will have a marked influence on the success 
of the chemical plants and, as in many other industries 
in Japan, an effort is being made to co-ordinate their 
outputs. The progress of caustic soda in Japan is shown 
in Table I. 

Table I—Caustic Soda in Japan 


(Figures given in pounds) 


Production Imports Exports Consumption 
1921 21,419,856 2,899,199 1,804,719 
1924 47,212,962 34,542,400 153,198 82,000,000 
1925 55,591,401 49,230,909 480,401 106,000,000 
1926 51,762,064 80,462,666 93,599 130,000,000 


At the preSent time the maximum working capacity of 
all Japanese plants producing caustic soda is 58,000,000 
lb., while the consumption for 1928 is estimated at 
186,000,000 Ib. This, the Japanese engineers feel con- 
fident, will be increased in 1929 to a total of 200,000,000 
lb. Foreign caustic soda must meet the deficiency, and 
the fact that it will not be threatened with an increase 
by the Japanese plants is clearly evidenced by the cut- 
throat competition among fourteen native companies. 
This competition, together with the high cost of elec- 
tricity, practically assures foreign caustic of a good 
market for the surplus required over the maximum pro- 
duction limit of the native chemical plants. 

The production of artificial fertilizers was started in 
1887 by the Dai Nippon Artificial Fertilizer Company 


with an invested capital of 250,000 yen. S. Futagami, the 
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largest Asiatic paper makers 
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present managing director, states that his company now 
has 25,550,000 yen invested in plant and equipment, 
and has accumulated a surplus of 955,000 yen, evi- 
dencing the success of the business since its inception. 
The present output will be increased with the coloniza- 
tion of foreign agricultural lands by Japanese interests 
interallied with their own. This interlocking of japan- 
ese industries is seen also in the developing of raw 
phosphate ores in foreign areas. The first imports came 
from Oceania, Christmas, Egypt and Florida, but today 
the raw supply comes mostly from Rasa and Angaur 
islands, in the South Seas, where Japanese capital is 
invested to a very great extent. 

Table Il—Super-phosphate Industry in Japan with Twelve Plants 

Engaged, 1925-1927 


Production Consumption 
L 


ab. b. 
. 1,395,000,000 1,665,000,000 
1926.... 1,698,000,000 1,591,000,000 
1927 739,000,000 1,054,000,000 


The actual production during this period was con- 
siderably less than the plant capacity but the difficulties 
experienced in obtaining the raw ores held the industry 
more or less in check. This condition has now been 
almost entirely overcome by the operations of the Rasa 
Island Phosphorous Ore Company, whose plant has an 
annual capacity of 1,500,000 tons of phosphate fertilizer. 
The average annual consumption of artificial fertilizers 
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in Japan during the period of 1917 to 1919 was 478,185 
tons, while the average annual output of their plants 
from 1917 to 1921, working on a 50 per cent production 
basis, was 510,370 tons. These plants imported an 
average of 300,000 tons of raw ores during the same 
periods. 

Camphor is the bulwark of Japan’s chemical industry 
and this fact is recognized by the government officials, 
who keep a close tab on the camphor forests. In fact, 
the industry occupies much the same position with the 
government that the liquor distilleries did in the United 
States prior to prohibition. The growth of the industry 
is shown in Table III. 

Japan and Formosa supply the bulk of the annual 












world consumption of camphor and byproducts, amount- 
ing to an average of 12,000,000 kin, or 18,000,000 Ib. 
The last survey shows that there are 12,000,000 camphor 
trees in the State and Crown forests of Japan, with a 
yield of 210,000 shakujime, or an equivalent of 2,520,000 
cu.ft. 

The forests of Formosa are much more valuable than 
those of Japan proper, and also much more extensive. 
These now yield an average of 2,500,000 shakujime, or 
more than ten times the quantity of the forests of Japan 
proper. The camphor industry is of tremendous value 
to the celluloid plants of Japan and offsets the “white 
elephant” of the dyestuff industry, as the latter is now 
generally regarded. 

One of the healthiest branches of chemical activity 
in Japan is the peppermint industry, and while the 
growers are constantly drawn between the advisability 
of planting peppermint or rice, peppermint menthol 
crystals and oil are regarded as two dependable sources 
of income. The center of the production is located 
around Kanagawa-ken, which supplies 46 per cent of the 
total; near Hyogo-ken, and in Hokkaido. The decrease 
in production in 1918 in Hokkaido was due to the en- 


Table Il Japanese Camphor Industry, 1921-1927 


Number 
Production (Lb.) of 
Crude Oil Refineries 
1921-22 2,228,000 2,819,000 2,859 
1922-23 1,875,000 1,452,000 2,396 
1923-24 1,662,000 1,678,000 2,282 
1924-25 3,540,000 3,322,000 2,399 
1925-26 2,483,000 4,300,000 2,264 
1926-27 2,084,000 3,718,000 2,236 
470 


Table IV— Peppermint Production, 1923-1925 
In Yen (=$0. 498) 


Production Menthol Exports 

Crude Crystals Oil i 
1923 3,943,000 3,388,000 2,147,000 977,00( 
1924 8,410,000 7,440,000 1,977,000 2,421,000 
1925 12,809,000 6,485,000 3,106,000 5,309,000 


croachment of rice and the building of salmon culture 
ponds in the peppermint areas. 

There are a hundred match factories in operation at 
present, but this branch of the chemical industry is not 
regarded as being in a generally healthy condition. This 
is due to increasing labor costs and costs of raw ma- 
terials, and to foreign competition, making it difficult 
for the plants to maintain steady operation. The Toyo 


Fushun (on left), a Man- 
churian city developed by 
Japanese capital, ts a cen- 
ter of chemical, mining, 
and coal industries 


Photos by 
Ewing Galloway 


Match Company 
is now producing 
one half of the 
total factories’ 
output, averag- 
ing 300,000,000 
dozen boxes per 
year. The Nip- a 
pon Match Company and Po 
two smaller plants were = 
absorbed by the Swedish- 4 
Diamond Company in 

1924, and since then 

the latter company has controlled the bulk of the export 
match trade. 

Generally speaking, the Japanese chemical industries 
anticipate a steady development and growth; in the 
fields of camphor and peppermint, of drugs and medic- 
inal compounds, a much more rapid growth. This in- 
dustry, like many others in Japan, must be developed 
to the maximum limits as one of the means for providing 
employment for the increasing masses. Its curtailment 
will depend solely on the supply of raw products, on the 
costs of those products delivered to the Japanese plants, 
and on the extent of further increase in labor costs. 
It is certain that Japan will always continue to be 
buyer in foreign markets for many chemicals, decreasin 
their purchase somewhat in proportion to the now rap 
development of cheap electricity through hydro-electric 
power sources. 
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Japan’s Chemical Progress 
Seen in Rising Values 


By F. Odera 


Director of the Industrial Research Institute, Tokio 


HILE the Japanese chemical industry of today 

ha$ not by any means reached the stage of com- 

plete development, it might well be said that the 
course of its past progress has been firm and promising 
a bright future. Indications of this nature may be 
gained from a study of the industrial statistics, such as 
are offered in the tables accompanying this discussion ; 
individual industries likewise serve to illustrate what 
has been quietly going on in the immediate past. 

Such an instance is apparent in the case of rayon. 
In the year 1917, its total production was only 100,000 
lb. annually. Ten years has shown a remarkable de- 
velopment, and in 1927 the annual production of rayon 
was recorded at 10,500,000 lb. In view of the present 
trend, it seems that Japan will be able to meet her do- 
mestic demand in rayon in 1929, without depending on 
foreign supplies. Such examples are many in various 
branches of Japan’s chemical industry. 

Then, too, the surprising increase in the number of 
patents for chemical industrial inventions is another 
evidence. In the year 1924 such patents totalled 540. 
In 1927, the number bounded to 1,358—a clear proof 
of the growing enthusiasm in Japan for chemical 
engineering study. The accompanying tables showing the 
paid-up capital and the production of various enter- 
prises of chemical industry and those closely related to 
them, in the years of 1914, 1919 and 1926, well demon- 
strate this remarkable development. (Metal Industry and 
Food Industry in the tables are meant to be Metal 
Industry closely related to Chemical Industry and Food 
Industry closely related to Chemical Industry respec- 
tively, and not in their broad sense.) 

At the end of December, 1926, the capital invested in 
the chemical industrial enterprises in Japan totalled 
1,400,000,000 yen, including the paid-up capital of 
1,100,000,000 yen and the 300,000,000 yen debentures. 
This amount is about 24 per cent of the total industrial 
investments of Japan. The annual production of the 


Table I 


Table IV—Leading Individual Chemical Industries of Japan in the 
Fiscal Year 1926. 


(Figures in Yen = $0.498 at Par) 


Invested 

Industry Capital Production Exports Imports 
Brewing (Beer, 

Wine, Sake, my 193,041,673 487,029,666 5,639,460 1,765,097 
Pulp and Paper... 158,855,243 202,851,778 18,999,203 31,434,200 
Metals. . ‘ 142,707,247 241,252,837 12,320,651 278,536,978 
Petroleum........ 134,511,998 21,070,613 675,124 67,340,403 
Portland Cement. 131,199,418 98,067,355 4,942,164 
Fertilizers... ... 100, 134,435 183,470,597 1,627,294 186,747,596 
Soy, Miso and Su. 80,198,726 115,019,940 1,251,205 ne Agee 
Pharmaceuticals. . 58,399,255 73,993,948 1,737,916 4,296,918 
Heavy Chemicals. 46,257,467 63,655,714 14,546,332 57,185,291 
Sugars 44,487,100 164,993,112 35,271,737 83,839,995 
Fats, Oils & Waxes 41,097,087 * 57,890,731 17,428,972 9,510,346 
Rayon. 29,834,410 oN re 7,380, 167 
Rubber Products. 26,251,307 58,600,248 7,082,707 42,178,818 
Soaps and Other 

Toilet Articles.. 24,921,890 57,828,960 4,848,943 1,139,955 
Leathers. . 20,472,246 15,200,682 1,346,345 8,819,981 
Glass. . baat 18,035,900 45,890,392 14,307,689 7,034,116 
Ceramics......... 39,538,882 48,840,174 33,182,370 537,101 
Pigment and Paint 13,953,050 36,525,683 15,516,926 7,412,869 
Celluloid 12,089,600 15,808,635 6,113,223 a . 
Dyestuffs... ... 10,415,587 3,336,192 334,759 9,522,182 
Salt Mfg.. x 9,625,400 3,187,862 6,500 3,661,341 
Mineral Water ... 7,618,492 21,808,860 207,270 ; 
Explosives....... 6,502,500 7,891,190 363,789 1,672,822 
Matches. 6,247,500 15,667,221 6,896,790 io waren 
Galvanized Metal. 3,351,916 152,535,215 3,100,032 
Kawara (Roofing) 1.537, 640 4,788,858 : 

Enamelled Iron 

Products..... * 9,028,755 5,970,328 
Camphor and 

Camphor Oil. . * 13,462,942 Se - wchasaeaa 
Menthol and Pep- 

permint Oil .... * 22,028,670 | ae» eee rae 


Data from the Ja apanese Department of Commerce and Industry and Depart- 
ment of Finance. Not known. 


chemical industry was valued at 2,200,000,000 yen, of 
which some 200,000,000 yen*worth of products were 
exported. The excess of imports was about 300,000,000 
yen, as shown in Table III. The present development 
of the Japanese chemical industry, while not completely 
satisfactory, certainly compares favorably with the 
situation fifteen years ago, when the total capital invested 
was only 170,000,000 yen, about 10 per cent of the total 
investments of today. 

Japan is ably meeting her domestic demand for 
chemical industrial products, except in a few lines such 
as metals, petroleum, fertilizers, rubber products and 
dyestuffs, in which, as shown by Table IV, dependence is 
placed largely on foreign supplies to answer the domestic 
demands. Of these five lines, the production of 
fertilizers is steadily increasing and complete self-sup- 
port in the near future is well in view, while extensive 
research, both technical and scientific, is expected to place 
Japan well on her way to meet her demands in dyestuffs 
with only the domestic products. 


Japanese Chemicai Industries Computed on Basis of Capital and Production for the Years 1914, 1918 and 1926 


(All Figures in Yen = $0.498) 





1914 
- : Paid-up Capital Production P/C 
hemica 
pg ncaatey 95,653,301 179,367,781 (1. 88) 
t ta s 
Industry 7,432,045 48,139,613 (6. 48) 
Ceramics 
:, Ir dustry 18,700,663 38,039,206 (2.04) 
Inds stry 53,642,276 163,243,060 (3.04) 
Total 175, 418, 285 390, 546,600 , am 
‘ (Mean) 
Note: P/C is ratio of production to capital. 
Table Il Economic Stand of Japanese Chemical Industries 
jin December, 1926 
a :; Paid-up Capital Interest Dividends 
I nica 
a lustsy 482,462,754 44,408, 163 30,700,796 
*. dustry 145,559,163 3,463,133 2,069,004 
eramics 
; lustry... 164,909,030 15,388,320 12,149,130 
pS ORR es ote Rh 308,807,491 33,161,013 21,908,229 
ee ee pe ee 1,101,738,438 "96,420,629 66,827,136 


= 88 Per Cent = 6.1 Per Cent 
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1919 1926 
Capital Production P/C Capital Production P/C 
319,055,022 745,432,882 (2.34) 482,462,754 831,792,432 (1.72) 
64,863,705 208,447,276 (3.21) 145,559,163 393,788,052 (2.71) 
87,565,281 222,616,619 (2.54) 164,909,030 210,747,253 (1.28) 
132,102,975 511,112,768 (3.87) 308,807,491 788,844,578 (2.55) 
~ 604,863,705 1,687,609,545 (2.79) 1, 101,738,438 2,225,172,315 (2.02) 
(Mean) (Mean) 
Table Ill—Relation of Capital to Manufacture and 
Consumption, Dec., 1926 
Invested 
Capital Production Exports Imports P/C 
Chemical 
Industry... 724,811,508 831,792,432 108,432,967 374,110,903 (1.15) 
Metals 
Industry... 146,059,163 383,788,052 21,391,011 284,684,330 (2.70) 
Ceramics 
Industry... 195,423,690 210,747,253 52,432,223 9,397,653 (1.08) 
Food 
Industry... 330,345,991 788,844,578 42,369,672 85,605,092 (2.39) 
Total. 1, 396,640 640, 352 2, 2,225, 172, 315 224, 625, 873 753,797,978 (1.59 
Note: P/C is ratio of production to capital (Mean) 
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Designing Flash Distillation Equipment 


for Petroleum Refining 


By R. S. Ptroomov 
and 
N. E. Loomis 


Standard Oil Development Company 


Bayway, 


ISTILLATION problems in petroleum refining 

differ widely from those encountered in many 

fields of chemical industry. The petroleum tezh- 
nologist deals with complex mixtures of hydrocarbo.is, 
generally having a boiling range covering several hundred 
degrees. The hydrocarbons are not stable to heat and 
when their heavier constituents are to be recovered, every 
effort must be used to lower the temperature of distilla- 
tion and minimize the time during which the oil is sub- 
jected to heat. ‘Temperature and time are the two vari- 
ables which are of importance in controlling thermal 
decomposition. 

To lower the temperature of distillation, increasing use 
is being made of the so-called “flash-distillation” meth- 
ods. This term is applied to any operation in which a 
mixture of hydrocarbons after being heated above its 
initial boiling point is discharged into a zone where a 
separation of vapors from residual liquid can occur. This 
covers two variants of the general process: (a) those 
cases in- which the oil is heated under pressure with little 
or no vaporization, and then released into a separator 
where the heat of vaporization is supplied by the sensible 
heat of the liquid; and (b) those cases in which the 
vaporization occurs in the heating zone and is nearly com- 
plete when the oil enters the separator. Under the 
second condition the oil does not require as high a tem- 
perature to effect the same degree of vaporization. 
However, this advantage cannot always be obtained 
because of the difficulties involved in the design of heat- 
ing units which will maintain the desired high oil velocity 
over the heating surface and at the same time permit a 
back pressure sufficiently low to secure the desired degree 
of vaporization. The best possible compromise is the 
general solution of the problem. 

The older method of separating petroleum into the 
desired fractions consisted in distilling off successive in- 
dividual cuts from a residual stock, the boiling point of 
which increased as the distillation proceeded. Thus, each 
fraction could be obtained only by raising the tempera- 
ture of the oil to the point at which the vapor pressure 
of the residual stock equaled the effective pressure at 
which the distillation was being carried out. In contrast 
to this, flash distillation involves vaporizing all the prod- 





Presented at the meeting of the Smerinen Institute of Chemical 
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ucts to be removed in one step and then by fractional 
condensation, with or without rectification, obtaining th« 
desired fractions. In other words, flash distillation takes 
advantage of the lower mean boiling point of a wide cut 
The lower boiling fractions, by exerting a carrying effect 
similar to that of steam, reduce the necessary partig! 
pressure of the higher boiling cuts and, consequently, the 
temperature required to vaporize any given percentag: 
of a feed stock. 


APIDLY growing use of pipe-still equipment in the 
oil industry is not due to this distillation effect alone. 
however; there are also advantages obtained by th: 
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Fig. 1—Single Flash Equillibrium Curve of a Colombia 
(8S. A.) Crude Oil of 27.3 Deg. A. P. I. With its True 
Boiling Point and Saybolt Distillations. 
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forced circulation of the oil over the heating surface and 
by the reduction in time of exposure to heat. 

The many advantages of pipe-still equipment and the 
diversified applications which it finds in refinery practice 
have made it a major design problem and have created a 
pressing need for reliable methods of dealing with the 
different factors involved. 

In any flash-distillation process one can assume with 
but a small degree of error*that the distillation occurs 
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Fig: 2—RKelationship of Slopes and Points of Intersection 
of Flash Curves With Slopes and Mean Boiling Points of 
Corresponding T. B. P. or Saybolt 10 Per Cent Distillations 


under conditions of substantial equilibrium between vapor 
and liquid in the separating zone. For all equilibrium 
vaporizations and condensations Piroomov and Beis- 
wenger have recently developed a method for predicting 
the flash-equilibrium curve of a stock from its true boil- 
ing point or Saybolt 10 per cent distillation curves. The 
complete results of this study were published recently 
elsewhere (Am. Pet. Inst. Bulletin, vol. X, No. 2, 
January, 1929). 

Equilibrium vaporization of an oil comprises a distil- 
lation process carried out in a way to maintain a com- 
plete equilibrium between all the vapor formed and the 
remaining liquid. In Fig. 1 the single-flash equilibrium 
curve of a Colombia crude together with its t.b.p. (true 
boiling point) and Saybolt distillations is shown for a 
typical illustration. It is apparent that the equilibrium 
single-flash curve of a stock starts at a higher and ends 
at a lower temperature than either the t.b.p. or 10-per 
cent curve, crossing the last two somewhere in the lower 
middle range. It also should be pointed out that when 
the two distillation curves are free from a pronounced 
curvature and long tails at the upper and lower ends, the 
equilibrium flash curve would approximate a straight line 
very closely except, perhaps, at the very ends. 
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The equilibrium curve being practically a straight line, 
the slope and a single point on the line would suffice to 
define it. It was found possible to establish a simple re- 
lationship for the slopes and the points of intersection 
of flash curves with the slopes and mean boiling points of 
the corresponding t.b.p. or Saybolt 10-per cent distilla- 
tions. On account of more consistent correlation, and 
particularly because of greater general applicability and 
usefulness of the t.b.p. distillations, the above rela- 
tionship is shown only for t.b.p. curves in graphical 
form in Fig. 2. 

The relation offered holds only for the distillation 
curve at 760 mm. Once the t.b.p. distillation of a 
stock is available, the point of intersection and the slope 
of the flash curve may be read off, and the straight line 
drawn to represent it will approximate very closely the 
actual equilibrium curve at atmospheric pressure. The 
slopes of flash and t.b.p. curves are expressed in 
degrees F. per cent off and taken in all cases as that of 
a straight line passing through the 10- and 70-per cent 
over points. 

The experimental results also indicate that the slope 
of the flash curve and the percentage off at its intersec- 
tion with the t.b.p. curve are practically independent of 
pressure, so that all that is necessary to do to estimate the 
flash curve of a stock at any other pressure from that at 
760 mm. is to extrapolate the temperature at the inter- 
section of the two curves at 760 mm. to the desired 
pressure in question by using the Cox chart (Cox, 
J. Ind. Eng. Chem., June, 1923, and Wilson, /nd. Eng. 
Chem., December, 1928) for the vapor pressure of 
hydrocarbons. 


OR the purpose of illustration, an example showing 

the details of computation involved in the application 
of the above method will be taken up. Suppose it is 
desired to flash a fairly well fractionated 70-per cent 
reduced Colombia crude to a 30-per cent residuum, tak- 
ing overhead 10 per cent of gas oil and 30 per cent of 
lubricating distillate with a stipulation that the oil tem- 
perature shall not exceed 800 deg. F. (temperatures 
lower than this should be used when no appreciable 
cracking is to take place). A flow sheet of the pro- 
posed unit is given in Fig. 3 and some of the tempera- 
tures, pressures and steam requirements to be evaluated 
in the process of design are indicated by the interroga- 
tion marks. 

The determination of the pressure to be carried on the 
system is one of the most pertinent features to be con- 
sidered before a final design of a pipe-still equipment is 
proposed, and although the information presented above 
will lend itself readily to an attempt to arrive at the 
relative merits of vacuum and atmospheric operation, it 
is not intended to go into this discussion in the short 
space available here. To render the case concrete, then, 
assume an atmospheric operation with enough steam 
injected into the hotter rows of tubes and with a flow 
arrangement such as to effect the desired vaporization of 
the charge in the coil proper. 

In view of the fact that all the vapors formed in the 
pipe still flow through tubes in contact and in substan- 
tial equilibrium with the residual liquid, the method de- 
scribed above is applicable in predicting the extent of 
vaporization in the coil and should be found of assistance 
in determining a proper velocity distribution through the 
length of the coil. The complicated nature of the trial 
and error computations, involving as they do a simul- 
taneous consideration of heat transfer, pressure reduction 
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and vaporization phenomena, however, precludes their 
illustration and only the steam requirements will be calcu- 
lated here. 

Going back to the t.b.p. curve of the Colombia crude 
(Fig. 1) and remembering that the 70-per cent reduced 
crude has been obtained with at least fair fractionation, 
it would be a good approximation to take the range of its 
t.b.p. curve the same as the portion of the t.b.p. of 
the crude (Fig. 1) from 475 deg. F. at (100 — 70) = 30 
per cent over and up (this method of attack being 
described as an alternative method in the original article 
referred to previously and, of course, applicable only to 
t.b.p. curves). The slope of this t.b.p. curve between 
its own 7O and 10 per cent off points (i.e., 79 and 37 
per cent off points on crude) would be (995 — 550) + 
60 = 7.42 and the 50 per cent off point (i.e., 65 per cent 
off point on crude) at 845 deg. F. 

The slope of the flash curve and its intersection with 
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Fig. 3-——-Flow Sheet ef a Pipe-Still Installation To Be De- 
signed (Unknowns Are Represented by ?). 


the t.b.p. curve are found from Figs. 2 and 1 to be 4.9 
and 52 per cent at 860 deg. F. A straight line drawn 
to represent these conditions should approximate the 
flash curve at 760 mm. quite closely, indicating about 


(s2 —_ es) = 40 per cent vaporization on the 
charge at 800 deg. F. instead of (70 — 30)/0.7 = 57 
per cent desired. Evidently, recourse to a sufficient 
amount of open steam either in the coil or in the flash 
tower, or in both places, to bring the liquid bottoms down 
to the desired residuum is necessary. The steam require- 
ments when, for instance, all of it is used in the coil are 
determined as follows: 

Since the desired vaporization is 57 per cent on the 
charge ; since the slope of the vacuum flash curve and its 
intersection with the t.b.p. curve are the same as under 
atmospheric pressure ; and since the flash temperature or 
inlet to the flash tower is 790 deg. (allowing a 10-deg. 
drop due to heat losses and small pressure reduction in 
the transfer line), it follows that the temperature at 52 
per cent off point on the flash curve must be 790 — 
(57 — 52) 4.9 = 765 deg. F., and the partial pressure 
of vapor at which the flash curve can have 765 deg. at 
52 per cent is found by extrapolation from 860 deg. at 
14.7 Ib. per square inch on Cox’s chart to be 4.6 lb. per 
square inch. 

In evaluating the mols of vapor, its gravity and mol- 
ecular weight must first be known. From the work-up 
of the crude the former is found to-be about 25 deg. 
A.P.I. or 7.53 lb. per gallon. As to the latter, the fol- 
lowing simple method of estimating molecular weights of 
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cuts in the absence of actual determinations is suggested : 
Read off (Fig. 4) the molecular weight of a normal 
saturated paraffin having the same boiling point at 760 
mm. as the 50 per cent off point on the t.b.p. curve (at 
760 mm.) of the vapor or liquid in question and take 
95 per cent of this value, provided the cut is not too 
wide. A justification for this procedure will be given in 
a paper to be published at a later date. 

In the present case, the*molecular weight of a sat- 
urated paraffin boiling at 690 deg. F., this temperature 
corresponding to 30 + 0.5 (70 — 30) = 50 per cent 
point on the t.b.p. curve of the crude, is 305 and that of — 
the vapor 305 & 0.95 = 290. Hence, pound mols of 
vapor per 100 gal. of charge become 

22 Sa x 7.53 = 148 
0.7 290 
and designating the mols of steam by X when the pres- 
sure on the flash tower is, say, 2 Ib. per square inch 
gage, 


Ga) 16.7 = 4.6 and X = 3.9 mols 

or 3.9 & 18/100 = 0.7 Ib. of steam per gallon of charge 
is required in the coil to give rise to the desired vaporiza- 
tion. Actual steam requirements may be somewhat lower 
in case of appreciable cracking in the coil. 

As the partially vaporized charge enters the flash 
tower, a separation between the two phases is effected. 
Poor fractionation between the overhead and bottoms 
realized on equilibrium distillation usually necessitates 
the introduction of some superheated bottom steam for 
the purpose of removing the light ends of the residuum, 
and whenever appreciable vaporization is contemplated, 
the portion of the tower below the feed entrance should 
be provided with a number of bell-cap plates or some 
other devices for efficient countercurrent stripping. A 
method of predicting the extent of secondary vaporiza- 
tion by steam stripping in evaporators and the tempera- 
ture of residue leaving is suggested in the recent article 
already mentioned. 

In a well insulated tower and with the bottom steam 
sufficiently superheated, the drop in temperature of 
vapors as they proceed up the flash tower should not be 
more than 15 to 25 deg. with the consequent negligible 
condensation of vapors. A device for preventing the 
entrainment of liquid droplets in rising vapors should be 
made an integral part of the flash tower. 


ROPER design of the overhead separating equipment 

is no less important than the design of the pipe still 
itself, and it is shown below how the temperatures of 
vapor and liquid streams at various points of the equip 
ment can be closely approximated. 

In consequence of the fact that the initial and final of 
a flash curve represent, respectively, the true boiling point 
and the initial condensation point of the stock, it should 
be apparent that the temperature of a boiling liquid or 
the temperature of vapor leaving a bubble tower ought to 
be calculable once their distillation curves are available 
Whenever a sharp separation of overhead and bottoms 1s 
sought in a bubble tower, one must resort, among othe! 
things, to either reboiling or steam stripping of bottoms 
or to a combination of both. Assuming for the presen! 
case a reboiling of bottoms without the use of ope! 
steam, the temperature of the liquid withdrawn from th: 
bottom of the bubble tower should be the same as the 
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per cent vaporization point on the flash curve of the lubri- 
cating distillate at 16.7 lb. per square inch. 

Taking the portion between the 40 and 70 per cent 
‘ over on the t.b.p. curve of the crude for the t.b.p. 
curve of the lubricating distillate, it follows: 


Slope of t.b.p. curve = 3.18 and the 50 per cent off at 740 deg. 
Slope of flash curve = 1.3 and the intersection is 61 per cent. 
at 776 deg. F. at 760 mm. and 785 deg. F. 
at 16.7 lb. per square inch. 
Hence, neglecting a slight curvature at the ends of the equilib- 
rium curves, 0 per cent vaporization point is 
785 — 1.3 « 61 = 705 deg. F. 


This is the maximum temperature attainable in the 
bottom of the tower under the prevailing conditions. 
Common practice of using open steam in conjunction 
with reboiling would lower this temperature, the lowering 
depending on the partial pressure of vapor; that is, on 
the relative amounts of steam used and revaporization 
accomplished. The extent of revaporization, in its turn, 
should depend on the degree of refluxing available due 
to a partial condensation of the original vapor in the 
bubble tower and its efficacy in producing the desired 
sharpness of separation. 

With the condensation of 75 per cent of vapor in the 
tower furnishing considerable reflux and with the tower 
of a reasonable height, it would again be justifiable to 
assume the t.b.p. curve of the gas oil vapor leaving the 
partial condenser the same as the portion ranging from 
30 to 40 per cent on the t.b.p. curve of the crude itself. 
The temperature of this vapor as it leaves the partial 
condenser being identical with the initial condensation 
point of the gas oil cut, proceed as before: 

Slope of t.b.p. curve = 1.07 and the 50 per cent off at 530 deg. F. 

Slope of flash curve = 0.1 and the intersection is 61 per cent 

at 542 deg. at 760 mm. and 394 deg. F. 
at the partial pressure of 1.7 lb. per 
square inch. 

Hence, neglecting a slight curvature at the ends, 100 per cent 
vaporization point 1s 


394 + (100—61) x 0.1 = 398 deg. 


Presence of uncondensable gases will tend to lower the 
actual vapor temperature somewhat. 

With the temperatures at the top and bottom of the 
tower now available, the drop in temperature of vapor 
during its passage through the partial condenser can be 
estimated by taking it as equivalent to one or two bell- 
cap plates and assuming a linear temperature gradient 
through the tower. Again, as the flow of vapor and 
condensate through the condensing work is substantially 
under equilibrium conditions, the condensation and cool- 
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Table I—Comparison Between Calculated and 
Observed Results 


Feed Stock Per Cent 
Per Cent ——Steam in———.._ Bottoms on 
Reduced Approx. Pipe Evapo- Crude 
Crude Crude Pressure Still rator Obs. Cale 
Colombia. 58 Vac. No No 33 32° 
Colombia. 71 Atm. No Yes 28 28 
Colombia... 50 Vac. Yes Yes 25 23 
M xican... Crude 2 Atm. No No 84 85 
Lilinois. . . Crude 2 Atm. No No 27 29 
Mid-Cont.. 29 Atm. Yes No 5.6 4 
Mid-Cont.. . 58 Atm. Yes Yes 9.4 “ 
Mid-Cont.. 59 Atm. Yes Yes 8.6 4 
Mid-Cont.. 53 Vac. No No 7.7 —_=§ 
Mid-Cont.. 50 Vac. No No 40 —9 
Smackover. 84 Vac. No No 31 34 
Smackover 84 Vac. No No 23 25 
Smackover 84 Vac. No No 20 21 
Lago...... 65 Vac. No Yes 39 42 
Lago....... 65 Vac. Yes Yes 38 40 
Lago... 71 Atm Yes Yes 47 47 
Lago... P 71 Vac No No 43 45 
Lago.... 71 Vac No No 32 35 
MOR cs vee ; 71 Vac No No 45 45 





uqust, 1929 — Chemical & Metallurgical Engineering 


ing of gas oil and steam in the worm and corresponding 
pressure drop can be traced through and a more efficient 
design of the worm obtained. 


LLUSTRATIVE calculations already shown empha- 

size the importance of having t.b.p. distillation of the 
feed stock, or at least of the original crude, in the design 
of pipe still units. The fact that every point on the 
t.b.p. curves represents a pure substance endows them 
with valuable properties not possessed by other distillation 
curves; their value in the design work follows particu- 
larly from their additive properties, from the fact that 
they can be extrapolated to any pressure or vacuum, and 
also because they cover the true boiling range of a stock. 
They also greatly facilitate the estimation of molecular 
weights and latent heats of various fractions. 

It should be remembered, then, that the design pro- 
cedure outlined above is not applicable in its entirety 
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Fig. 4—Molecular Weight of Normal Saturated Paraffin 
Hydrocarbons Plotted Against Their Boiling Points at 
760 mm. 


except when calculations are based on t.b.p. distillations. 

This completes the review of the method of predicting 
the equilibrium flash characteristics of various petroleum 
stocks and some of their applications to the design of 
refinery equipment. For the sake of assurance, attention 
should be called at this point to the fact that a good 
agreement between the calculated results and the actual 
observed large-scale plant operating data on the perform- 
ance of pipe stills, evaporators and bubble towers, has 
been obtained in most cases, and that whenever disagree- 
ment resulted, a good reason could be advanced for it. 
Table I, showing the comparison between the calculated 
and observed percentage residue when flashing various 
feed stocks through pipe stills into flash towers with or 
without steam under pressure or vacuum, is taken from 
the original article. 

With the exception of vacuum results on Mid-Conti- 
nent crude, which discrepancies can be accounted for by 
the upward curvature in the flash curves of the crude at 
these low percentages of bottoms, the agreement is good. 
The atmospheric runs on Mid-Continent crude show bet- 
ter agreement with the calculated results because of the 
carrying effect of the light cracked products. 

For the limitations of the method of predicting the 
flash curves and further information, the reader is again 
referred to the original article. 

In conclusion it is hoped that these two papers will 
prove to be of value in placing a simple and reliable tool 
in the hands of refinery designers, and also in eliminating 
at least some of the experimental work. 

. 
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Pacific Coast Makes Its Own 
Trisodium Phosphate 


By Fred C. Bowman 


A. R. Maas Chemical Company, Inc. 


HEMICALLY the West has long sat at the feet 

of the East, receiving its chemicals by way of the 

Panama Canal. Gradually, however, Western con- 
sumption is increasing to a point that justifies the estab- 
lishment of local plants for Western needs. 

A recent example of this decentralizing tendency in 
the heavy chemical trade is the initiation of manufacture 
of trisodium phosphate by the A. R. Maas Chemical 
Company at Los Angeles, Calif. This is the only 
trisodium phosphate plant west of Chicago and so has 
for its field a iarger area than any other plant in the 
country. The most important part of the market lies 
at present in southern California, where the manufac- 
turer has the advantage that population increases at the 
rate of 5 per cent per annum and industrial demands 
considerably faster. 

The raw materials used differ in origin from Eastern 
chemicals, though not in their nature. The soda, instead 
of being derived from salt, occurs naturally as trona in 
California desert lakes, and needs only purification and 
calcination to fit it for use. Desert alkali was formed by 
the weathering of the lavas so characteristic of the West. 
Owens Lake is at present the chief source of supply, and 
this great reserve of low-cost alkali is exerting a strong 
influence on the chemical development of California. 
The phosphoric acid comes from the phosphate beds of 
Idaho. They had an origin very different from the 
Florida deposits, being derived from minute sea shells 
laid down in a shallow ocean. Phosphate rock is mined 
by the Anaconda Copper Mining Company and treated 
near Butte, Mont., with sulphuric acid made from the 
fumes of the company’s great copper smelter. The phos- 
phoric acid is concentrated to about 50 per cent P2Os, 
at which strength it does not attack iron or steel, and is 
shipped in steel tank cars. 

Soda ash solution is neutralized with phosphoric acid 
to the disodium phosphate end point and filtered ; enough 
caustic soda is added to the filtrate to make it rather 
more alkaline than NagPO,; the batch is filtered again 
for clarification and boiled down, crystallized, centrifuged 
and dried. Local conditions permit small variations from 
the standard procedure that are of interest to the chem- 
ical engineer, and give plant economies. 


The first point that would strike the visitor to this 
plant is the economical construction of the plant. 
Because of the mild and almost rainless climate the build- 
ings are of corrugated iron, on light steel frames, and 
some of the apparatus is not housed at all. Electric 
power is bought at low rates; therefore the boiler plant 
is simply one low-pressure boiler to supply steam to heat 
tanks. Natural gas is used for raising steam and for 
direct heating of the product drier. The placing of the 
boiler next to the steam-consuming tanks and the entire 
absence of other steam lines has cut steam-line losses 
almost to zero. And not a pound of lead is used in 
the plant. Hydro-electric power is bought on a sliding 
rate which gives an average cost of 2.2c. per kilowatt 
hour; further power, however, will cost only 85c. 
Natural gas of 900 B.t.u. costs 26c. per 1,000 cu.ft. Gas 
firing requires no boiler fireman. 


ATCH crystallization was decided on, as it gives 

more flexible control of production and permits 
shut-downs over Sunday or on night shift when trade is 
slack. We were fortunate in selecting a type of crys- 
tallizer that gives all of its product so closely sized that 
99 per cent lies between 20 and 100 mesh without 
screening. The climate of Los Angeles is especially 
favorable for uniform operation of crystallizers, for the 
average temperatures of the coldest and hottest months 
differ only 14 deg. and the average wet-bulb temperature 
at noon in the hottest month is 66 deg. Therefore, 
spray cooling of the circulating water of the crystal- 
lizers always is satisfactory. There is no need for the 
summer shut-down customary at some Eastern plants, 
and large stocks need not be carried. 

Stockpiles should not cake in summer, although it is 
too soon to claim that they will not ever do so. Caking, 
which has always been one of the chief troubles of the 
phosphate manufacturer, has not yet been experienced 
Perhaps the freedom from this trouble is due to uniform 
ity of climate, but the suggestion has been advanced that 
heating the crystal drier directly with natural gas may 
be the cause, the film of caustic liquor on the outside 
of each crystal being neutralized to carbonate by the 
COz of the gas flame and the product thus “aged” in 
an hour in its passage through the drier. 

The plant is built for a present production of four 
tons a day, which may be doubled by the installation of 
one piece of apparatus. A trade survey has shown that 
the consumption of phosphate in southern California is 
4,000 tons a year. Consumption of the rest of the Pacific 
Coast is not yet known, but is thought to be considerably) 
larger. Foreign markets have not yet been explored. 





A. R. Maas Chemical Company's Trisodium Phosphate Plant at Los Angeles, Calif. 
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Incorporating 
Asphalt Emulsion 
Into Paper 


Asphalt Emulsion Has 





Many Uses 





By Lester Kirschbraun 


I "ice-President, 


The Flintkote Company, 


East Rutherford, N. J. 


SPHALT EMULSION has valuable properties. 
The application requires no heating and it is neces- 
sary only to permit the coated material to lose its 

water by evaporation. The emulsion film is very ductile 
and resists flow under heat to a very high degree. This 
material is more resistant to weather than the hot asphalt 
from which the emulsion is produced. It is used for 
moisture-proofing concrete, wood, cloth, and other mate- 
rials. It is the purpose of this paper to discuss briefly 
the properties and uses of stabilized asphalt emulsion. 

In the last decade a host of new materials serving both 
as raw and finished products have been made available by 
research and technical development. These materials 
have greatly affected many of the processes of our pres- 
ent-day industrial activities. Asphalt emulsion may be 
seriously included among such products on account of 
the widespread use it is finding among a variety of in- 
dustries. A new “handle” has been given an old product. 

\sphalt has been used as a protective agent for cen- 
turies. Until rather recently its mode of application has 
been either by heating to a fluid consistency and applying 
in the molten condition, or it has been suspended by 
means of organic solvents, as so-called “cut-backs,”’ and 
either brushed or sprayed. These methods have certain 
very practical drawbacks, a few of which will be 
pointed out. 

Vhen asphalt is applied by heating, there are fire 
hazards and a certain danger of injury to workmen. 
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Alteration and serious impairment of asphaltic material 
may take place under loosely controlled conditions in the 
field. 

At ordinary temperatures most asphalts experience 
plastic flow—i.e., the material flows very slowly in mass 
or when in films of substantial thickness. To overcome 
such a tendency high melting point asphalts must be used. 
These lack the high ductility and excellent weathering 
qualities of the lower melting point asphalts. Then, too, 
the asphalt must be applied to a surface which is mois- 
ture free. 

When the asphalt is applied by means of a solvent, 
there are the disadvantages of fire hazard, obnoxious 
fumes, the inability to apply as thick a coat, and the 
necessity for a moisture-free surface. Emulsified asphalt 
of the type described here overcomes these disadvantages 
very effectively. 

In the emulsification operation the asphalt is dispersed 
in water, as exceedingly fine particles, upon which the 
emulsifying agent is most probably absorbed as a protec- 
tive layer. The emulsifying agent may be any of a num- 
ber of substances, but it has been found that the use of 
a selected clay-like mineral produces a dispersion satis- 
factory for a large variety of industrial purposes. 
Stability is a prime requisite for this type of material. 

In order to more intelligently understand the uses of 
emulsions of the stabilized type, some of their properties 
will be discussed. Unlike paints, asphalt emulsions may 
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be made totally suspendable so that they may be shipped 
to distant points in large drums without any danger of 
settling out. The material can be mixed with cement, 
acids, salts, other electrolytes, fibers, pigments, and so on. 
It may be made in consistencies suitable for different 
types of application such as spray, trowel, brush, rag, 
dip, and mold. The application requires no heating and 
it is only necessary to permit the coated material to lose 
its water by evaporation. 

The dried coat left is irreversible—that is, it will not 
re-emulsify when placed in water. It will adhere to 
surfaces to which asphalt generally adheres, and to others 
such as water-wet surfaces, cement, and wood. 

The dried film has many interesting properties; for 
example, when a soft asphalt is emulsified, the emulsion 
film will be very ductile and will resist flow under heat 
to a very high degree. Asphalt which has a melting point 
of about 110 deg. F. when so emulsified, may be painted 
out and the dried film held over a bunsen burner until it 
actually burns without showing any signs of flow. Emul- 
sions made with low melting. point asphalts have been 
coated on metal plates and exposed to weathering for 
several years without indicating the slightest tendency to 
flow. Under such tests the dried film retains its very 
high degree of ductility and gives perfect protection. 
The property of inertness to flow is due to the forma- 
tion in the dried film of a “gel” or honeycomb structure, 
through the wall of which the asphalt particles have 
coalesced upon drying. By proper treatment this struc- 
ture is made sufficiently strong to prevent flow of the 
asphalt film 

On account of the inertness to flow and the peculiar 
structure here obtained, films of emulsified asphalt have 
proved to be more durable and weather-resistant than 
the corresponding hot asphalt from which the emulsion 
is produced. This probably is due in part to the absence 
of slow convection currents set up in the weathering of 
asphalt films and in part to the greater mechanical 
strength of the weathered surface layer of emulsion. 
This latter protects the underlying material from further 
action of light and weather. Photos of the same asphalt 
in emulsified and unemulsified form after exposure of 
18 months to the weather, are shown in Fig. 1. 








Without attempting to go into any other specific prop 
erties, we may proceed to discuss some of the uses to 
which emulsions have been applied. A great deal of 
waterproofing and damp-proofing of concrete, roofing 
wood, cloth and bags has been accomplished by emul 
sified asphalt. It has proved itself very effective as a 
waterproof coating over heat insulators by being em- 
ployed over magnesia and cork coverings. 

Cork insulation for both household refrigerators and 
cold-storage plants has been rendered impervious to in 
filtration of moisture and air by a coating of emulsified 
asphalt. The emulsion is employed also as a cement for 
rubber and composition tile, insulating board, and other 
materials. 

One of the most interesting uses of emulsion is as a 
binder in mastic flooring. The emulsion, containing fiber 
uniformly incorporated, is mixed with portland cement 
and sand. Such materials are particularly adaptable for 
factory floors, trucking aisles, loading platforms, ship 
decks, driveway patches and railroad car floors. Thess 
floors improve as traffic rolls over them due to thei! 
resiliency and toughness. Forty-eight hours after sucl 
floors are laid, they will take care of heavy trucking 
Their maintenance and repair are accomplished with ease 

During the past few years asphalt emulsions have been 
incorporated with success in moisture- and waterproot 
paper. As carried on commercially the emulsion is han 
dled with the paper stock by pumps and may be intro 
duced into the paper-making system either by admixture 
with fiber in the beater or at the paper machine. The 
manner of introduction depends upon various considera 
tions which need not be discussed here. The asphalt 
may be incorporated uniformly throughout the sheet or in 
layers between layers of paper. The machine runnet 
regulates the proportion of asphalt by valves with the 
same ease and efficiency as the stock is regulated. This 
procedure lends itself to quick control; in fact a machine 
may be running untreated paper and within a few min 
utes after the introduction of the asphalt the waterproof 
sheet will come over without any change in speed, caliper 
or drying, the asphalt being contained in as many cy! 
inders as may serve the object to be attained. 

\ wide variety of products has already been intro 





Fig. 1—Emulsified (Left) and Unemulsified (Right) Asphalt on Iron 
After Exposure of 18 Months to the Weather 
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2—Protecting Underground Pipe Lines 
From Corrosion by Covering 
With Asphalt Emulsion 


duced and others are being perfected. These products 
include floor tiles made on a wet machine; thermoplastic 
boards ; molded products such as pails, tubs, and the like, 
in which a mixture of asphalt emulsion and pulp is 


sucked onto molds ; sheathing paper ; mulch paper ; mois- 
ture-proof board for containers to be used for foodstuffs, 
soaps and other commodities in which it is desired to 
minimize the effects of change of moisture content. 

One of the most important uses of asphalt emulsion is 
as protective coating on structural steel, iron, pipe lines 
for water, gas and oil and other liquids. It has been 
especially adapted to the more severe corrosive soil con- 
ditions by the incorporation into the emulsion of metallic 
chromates or other inhibitors. Extensive use of this has 
been found in the oil- and gas-pipe lines in this country. 
Many hundreds of miles of pipe line now buried are 
coated with asphalt emulsion. Besides the protective 
value of such emulsions, the ease and low cost of appli- 
cation are very effective arguments for its use in place of 
many types of wrappings now employed. In Fig. 2 is 
shown emulsion being applied to pipes in the oil fields. 

Asphalt emulsion makes an excellent roof coating. 
Pigmented asphalt emulsions made from a colorable as 
phalt (Albino asphalt) are being marketed as a roof 
coating. Such a product is particularly adaptable for 
painting over asphalt roofing. When solvents are used 
for this purpose they “cut” or attack the asphalt already 
on the roof and thus discolor the surface coating. With 
the emulsion this does not occur, because of the absence 
of solvents. 

As might be anticipated with a new material, unex- 
pected uses are developed which continuously extend the 
field in which the product may be employed. It is hoped, 
however, that the above descriptions of properties and 
uses will give some idea of the vast potentialities of a 
product which owes its existence and perfection to the 
great strides of fundamental physical and chemical 
science in the last decade. 
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Effect of Sieve Motion on 
Screening Efficiency 


N ALL screening operations some sort of motion 

must be imparted to the sieve so that the particles 
composing the feed are kept in constant motion on the 
sieve surface. For any given set of conditions time also 
is an important factor. A single grain placed on a vibrat- 
ing sieve may pass the sieve almost at once, but on a 
second trial it may remain on the sieve a very consider- 
able length of time. 

The different sieve motions employed in this experi- 
mental work were as follows: (1) Horizontal rotary 
motion, produced by the Ro-tap sieve shaker without aid 
of the hammer or bumper; (2) horizontal rotary motion 
combined with a vertical bumping or jarring motion such 
as is produced by the Ro-tap hammer, which strikes the 
screen frame about 155 times per minute; (3) vertical 
jarring motion, produced by striking the bottom of the 
screen, held in one hand, with palm of the other hand; 

4) horizontal jarring or shaking motion, produced by 
tapping with the palm of one hand while holding the 
screen in the other hand (about 240 taps per minute) ; (5) 
high-frequency vertical vibrating motion of about 500 to 
2,500 vibrations per minute. In addition to the different 
motions, tests also were made with the vibrator to de- 
termine the combination of frequency and amplitude of 
vibration to give the best screening efficiency. 

From the results obtained, as indicated from the fig- 
ure, the efficiencies of the various types of sieve motion 
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named in order of their relative value are: (1) Vibrator 
motion; (2) side-tap (hand) motion; (3) bottom-tap 
(hand) motion; (4) Ro-tap (with hammer) motion; (5) 
Ro-tap (without hammer) motion. The amplitude of 
vibration for maximum screening efficiency is directly 
proportional to the size of sand screened. The frequency 
of vibration for maximum screening efficiency is inversely 
proportional to the size of sand screened. Under the 
conditions of these experiments the rate of screening for 
thick beds is less than for thin beds. Vertical sieve mo- 
tion is distinctly superior in speeding up sieving to the 
other types of motion studied. 

Extracted by permission of the Director, from U. S. 
3ureau of Mines, Serial No. 2933, by A. W. Fahren- 
wald and S. W. Stockdale, representing co-operative 
work between the Bureau, the University of Idaho, and 
the Idaho Bureau of Mines and Geology. 
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Can Paper Be Made Profitably 
From Cornstalks or Straw? 


U. S. Bureau of Chemistry and Soils 

says, frankly, ““We don’t know,” but 

in a recent report discusses economic 
and technical problems involved 


ORNSTALKS and straws are annually produced 

in. this country in several times the quantity re- 

quired to make all the paper and _ wall-board 
now manufactured, and although only a part of the total 
would be available for such purpose it is evident that 
there is enough to meet any probable demand for many 
years to come. The composition and yields of pulp 
from vegetation even of the same species naturally varies 
widely, depending upon a number of factors. Chief 
among these are: climate, soil, variety, stand, and the 
severity of the cooking process, both chemical and 
mechanical, to which the raw material is subjected. From 
the present state of knowledge a fairly representative 
value of the yield of paper pulp from these several forms 
of byproducts would be between 30 and 45 per cent. 
As a matter of fact, data on yields of pulp from any 
of these farm byproducts are rather meager and are 
based on short semi-commercial runs and not con- 
tinuous mill-scale work. Yields both lower and higher 
than this are to be found in the literature. 

In addition to the yield of cellulose a number of other 
factors are important in determining the value of the 
raw materials for paper making. Owing to their loose 
structure, cornstalks and bagasse are more easily acted on 
by the paper-making chemicals; they can be cooked with 
lower pressures and require less chemicals. Since both 
of these, as well as straw, contain a large percentage of 
very short fibered cellulose, much care in treating with 
chemicals must be observed. Conditions required to 
cook properly the harder portions and the long fibers 
partly disintegrate the short fibers, this being one of 
the causes of the low yields obtained from such raw 
materials. The quantity of raw material that can be 
put into a given digester is determined chiefly by the 
density of the material. No paper-making material 
can equal wood in this respect. 

Three times as much digester space is required to cook 
a given weight of cornstalks or bagasse as is required to 
cook the same weight of wood chips. Finally, the pres- 
ence of a large percentage of non-fibrous cellulose in 
cornstalks and bagasse greatly modifies the character of 
the pulp and limits the percentage that can be mixed with 
other pulps to produce the ordinary papers. There is no 
particular difficulty in making paper of various kinds 
from any of these materials, but because of the presence 
of this non-fibrous material, paper made from it is hard 
and transparent. On the other hand, the presence of 
this non-fibrous cellulose gives the pulp certain advan- 
tages where hardness, rattle, water resistance, toughness 
and strength are desired. 


RACTICABILITY of using the wastes from farm 
crops for making paper or fiber board depends less 
upon success in devising manufacturing processes 
adapted to these raw materials than upon the cost per 
ton of cellulose produced from crop wastes as compared 
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to the cost per ton when produced from wood, all fac- 
tors being considered. In utilizing crop wastes, costs are 
increased by the difficulty of collecting and storing an 
adequate supply for continuous operation, by lower 
yields of cellulose, by the necessity of using larger 
digesters or lighter charges, by the difficulty of removing 
dirt, and by greater water consumption. On the other 
hand, the cost of chemicals, fuel, and power may be less 
for crop waste than for wood. Only after commercial 
plants have operated with financial success over a period 
of years can the problem be said to be definitely solved. 
It has been shown that fiber board can be produced profit- 
ably from bagasse and that unbleached wrapping papers 
and board can be produced profitably from straw and 
cornstalks. Various other kinds of board are being made 
from bagasse, wood waste and from old paper. 

The process employed in making either pulp or board 
from straw, bagasse, or cornstalks usually is a brief 
treatment with caustic soda or with a mixture of caustic 
soda, sodium sulphide, and sodium sulphate, the first 
process being known as the “soda process.” More soda 
is required for cooking straw than for cooking wood, and 
the recovery of soda is much lower. The quantity of 
soda required for cooking bagasse and cornstalks is con- 
siderably less than for cooking wood, but the recovery 
is not quite so complete. Aside from special machinery 
to remove dirt and a part of the non-fibrous cellulose, 
the machinery used in making board or pulp from crop 
wastes is practically the same as that used in making a 
similar pulp or board from wood. 

No close figures can be given on the cost of mill and 
equipment for making pulp or board from any of the 
crop waste materials. Recent estimates obtained by the 
Bureau of Chemistry and Soils of the United States 
Department of Agriculture give the approximate cost of 
a 25-30 ton per day board or pulp mill at around $500,000 
The cost may be considerably lower under some circum 
stances, or decidedly higher under others. 

A mill should be so placed that it can draw its total raw 
material from within a relatively short radius, either by 
rail or by truck. Ample acreage, a very large water 
supply—that is, from 50,000 to 100,000 gallons per ton 
of raw material—and an unhampered outlet for the wast: 
liquors from the mill are among the essential require- 
ments to be borne in mine in picking a location for a mill 





T IS OBVIOUS that as the wood supply decreases 

and the cost of wood increases there will come a time 
when other raw materials for paper and board making 
will be practical. The question is, has the time come for 
using cornstalks and straw as raw materials for making 
paper and board? We don’t know. There is but one 
way that this question can be answered; that is by 
actual mill-scale work extending over a number of years 
—from 2 to 5 years and possibly longer. There are so 
many major economic problems involved in gathering. 
storage, and processing that data gathered over a short 
period should not be accepted as final whether it is favor- 
able or unfavorable. 

Several firms are doing such mill-scale work now. It 
will be some time, however, before it is definitely know: 
whether or not the time has yet come when cornstalks 0: 
straw can be profitably used for making white paper an’ 
cellulose suitable for various industrial uses. There ‘> 
reason to believe that useful building and insulation 
boards can be made from cornstalks, as well as from 
bagasse and straws. It would seem that this should b 
done profitably, but this too remains to be proved. 
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Arc Process Is Giving Way 


to Ammonia Synthesis 





Epitor’s Note—This paper is based on a lecture. 
given by Dr. Axet AuBert, president of Norsk 
Hydro, at the Polytechnic Society in Oslo, Norway, 
April 30, 1929. Published the next day in the 
Norwegian daily Aftenposten, it has been translated 
for Cuem. & Met. by Hans Svanor, of Wilming- 
ton, Del. 


EFORE the World War Norsk Hydro- 

elektrisk Kvaelstoff-aktieselskap—generally 

known as “Norsk Hydro”—was the leading 
producer of synthetic nitrogen. In 1916, when 
the Saaheim power development was completed, 
the production amounted to about 30,000 metric 
tons of fixed nitrogen per year, with calcium 
nitrate as the main product, being produced at the 
rate of 180,000 tons per year. However, with the 
rapid development of the Haber-Bosch process in 
Germany during the World War, Germany soon 
became the leader by a wide margin, and with the 
extensive developments in Germany after the 
war, accompanied by decreasing nitrogen prices, 
it soon became evident that Norsk Hydro had 
a formidable competitor in the Haber-Bosch ammonia 
process. 

Shortly after the World War experimental work was 
started with the synthetic ammonia process. It was soon 
realized, however, that it would be difficult to operate the 
process without infringing the basic Haber patents, which 
expired in December, 1927. After several years’ experi- 
mental work, and also investigations of the different syn- 
thetic ammonia processes, it was finally decided in the 
fall of 1926 to build a 10-ton ammonia unit at Notodden. 
The Nitrogen Engineering Corporation, of New York, 
served as consulting engineers for this unit. They had 
developed a modified Haber-Bosch ammonia process and 
demonstrated a similar unit in America. The plant had 
an initial capacity of 3,500 metric tons of nitrogen a 
year, and the hydrogen was manufactured in electrolyzers 
of the Holmboe type. 

This plant was started in February, 1928, and from 
its operation many important data were collected that 
were useful in designing the large plants at Rjukan. As 
the original ammonia synthesis unit had a greater capacity 
than guaranteed, it was decided to double the capacity. 
The extension is being carried out at the present time, 
also with the Nitrogen Engineering Corporation serving 
as consultants. 

Manufacture of synthetic ammonia takes place as fol- 
lows: The hydrogen is obtained by electrolyzing water, 
and the nitrogen by fractional distillation of liquid air in 
a Linde system. The gases are collected in gas holders, 
and mixed in the proportion of three parts of hydrogen 
to one of nitrogen, and then passed through a purifica- 
tion system. Here the impurities, mostly oxygen, are 
removed by passing the gases over a catalyst at a tem- 
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Synthetic Ammonia Plant Installed by American Engineers 


at Notodden, Norway 


perature of 300 to 400 deg. C. The mixed gases are 
collected in a gas holder and compressed to 250 atmos- 
pheres. The compressor oil is removed in an oil filter, 
and the compressed gases conducted through the syn- 
thesis tube, where the reaction takes place in the presence 
of a catalyst, and at a temperature of 500 to 600 deg. C. 
The ammonia produced is condensed out in coolers, and 
the remaining gases are mixed with a fresh nitrogen- 
hydrogen gas mixture and again passed through the sys- 
tem. The greater part of the ammonia is obtained in the 
liquid state. 

It was soon evident to the management of Norsk 
Hydro that reconstruction of the are process plants to 
the synthetic ammonia process, as started at Notodden 
with a rather small unit, would require considerable time. 
Meanwhile the development work of I.G., and also of 
other competitors, would rapidly strengthen the position 
of the synthetic ammonia process and make competition 
of the remaining arc process plants steadily more difficult. 
Adoption of the synthetic ammonia process on a broad 
scale as quickly as possible therefore was strongly advo- 
cated. 

It was realized that the desired result might be obtained 
by co-operation with a concern having an extensive expe- 
rience with the synthetic ammonia process, and negotia- 
tions therefore were started with I.G. Farbenindustrie in 
the spring of 1927, at the time when the first small am- 
monia plant was under construction at Notodden. The 
long and involved discussions were concluded in the fall 
of 1927, and the following agreement was established: 

Norsk Hydro should immediately start the construction 
of new plants and thereby increase the production from 
33,000 tons of nitrogen to 83,000 tons, or an increase of 
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50,000 tons (metric). The I.G. gave Norsk Hydro a 
license to utilize all its methods and experience. Fur- 
thermore, the I.G. should handle the sales of all nitrogen 
products for both companies. In their respective coun- 
tries, however, the sales are to be handled by the indi- 
vidual companies, and some restrictions also are attached 
to the sales in the different markets. The agreement 
also considers co-operation for the future, and it is in- 
tended eventually to reconstruct all the old plants and 
utilize all the power available in an efficient way. 

The agreement also considered an interchange of shares 
between the two companies, to the effect that each com- 
pany acquired a part interest in the other. The capital 
of Norsk Hydro was increased from about $16,000,000 to 
$21,000,000 by issuing 160,740 new shares of about $48 
par value, and of this new capital I.G. acquired 25 per 
cent. Geheimrat Dr. Hermann Schmitz was elected to 
the board of the Norsk Hydro, and Dr. Aubert was 
elected a member of the I.G.’s executive board. It was 
further agreed that the operation of the plants in Norway 
should be managed by Norwegians. 


ECONSTRUCTION of the plants starts with the 
power plants with installation of d.c. generators. 
The power station at Vemork is located about 65 miles 
from the coast. With all the manufacturing facilities at 
Rjukan, a city of 10,000, and with transportation facili- 
ties down to the coast, it seemed advisable to build the 
ammonia plant at Rjukan. It also was decided to manu- 
facture as much calcium nitrate as the present plant 
would allow, and transport the additional ammonia down 
the coast to the new plant located at Heroen. Economic 
reasons alone did not decide this development, as all the 
facilities present at Rjukan had to be taken into considera- 
tion. Erection of the new plants is expected to be 
completed in record time, and they may be in operation 
at capacity some time during the summer of 1929. 

At the Vemork power station the former equipment 
consisted of 12 units, 3-phase generators of 12,000 kw. 
capacity, 10 of which have been replaced with d.c. gen- 
erators. At the Saaheim power station a similar unit 
has been replaced with a d.c. generator. The space in the 
power station allowed the new d.c. generators to be placed 
directly on the turbine shafts. On each turbine two d.c. 
generators, with a capacity of 6,000 kw., were placed. 
These are said to be the largest d.c. generators in the 
world today. It may be mentioned that this work went 
on while the power station was operating at capacity. 

From the generators the current, 240,000 amp., with a 
voltage of 500, is carried through copper and aluminum 
busbars to the control boards, and from here to the elec- 
trolytic department. This department is located only 
30 ft. from the power station in a building eight stories 
high, each story having 21,000 sq.ft. floor space. Due 
to the very heavy load of 40,000 tons, it was found neces- 
sary to go down to solid rock with the foundations. The 
building is constructed of reinforced concrete, for which 
17,000 bbl. of cement and 800 tons of steel were used. 
In order to cut down the power transmission loss as much 
as possible, it was necessary to place this building directly 
in front of the power station. 

The electrolytic department consists of 324 electrolyz- 
ers of the Pechkranz filter-press type, each unit consisting 
of 100 cells. Nickel-plated iron plates form the elec- 
trodes and thin perforated nickel plates serve as dia- 
phragms. The electrolyte is caustic potash and the cells 
are bipolar. The capacity of the electrolyzers is 700,- 
000 cu.ft. of hydrogen and 350,000 cu.ft. of oxygen per 
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hour. The electrolyzers, including the nickel-plated elec- 
trodes, were manufactured in Norway. It was impos- 
sible to buy anywhere with reasonable delivery all of 
the nickel-plated material that was needed. Therefore 
two plants were erected for nickel-plating, with the re- 
sult that all the nickel-plated material required was ready 
within ten months. 

To give an impression of the magnitude of this work, 
it may be mentioned that a total of 36,000 diaphragms 
have been installed. These are perforated with 6,500 
openings per square inch, with a diameter of 0.004 in. 
The diaphragms cover an area of 650,000 sq.ft., and for 
the nickel-plating and the diaphragms 400 tons of pure 
nickel was needed. Asbestos rope serves as the gasket 
between the cells. Distilled water is used for the 
electrolyzers, and a water distillation plant of the com- 
pression-evaporation system has been installed with a 
capacity of 6,600 gal. per hour. 

The hydrogen and oxygen are collected in two separate 
gasometers, and the gas is compressed and piped down 
to the plant at Rjukan. The hydrogen and oxygen com- 
pressors, and also the compressor for the vapor in the 
distillation plant, are driven with water turbines, which 
allow very close speed regulation. The normal speed for 
the hydrogen compressors is 5,000 r.p.m. 


YDROGEN and oxygen must be dried before being 

delivered to the plant to prevent condensation of 
water in the long gas lines. The drying is done with 
silica gel, and the gases are conducted through a layer 
of finely granulated, precipitated silica, which can absorb 
25 per cent of its own weight of water vapor. After 
leaving the silica-gel drying system, the gases can be 
cooled down to —25 deg. C. before any condensation 
takes place. The silica gel is activated from time to time 
with electrically heated air. The operation is entirely 
automatic, with automatically controlled temperatures. 

From the drying system to the plants at Rjukan the 
gases are conducted in three pipe lines of seamless steel, 
14 in. in diameter, and nearly 3 miles long. Two of the 
pipes carry hydrogen gas and the third oxygen gas. At 
Rjukan the hydrogen is mixed with nitrogen in the 
proportion of three parts of hydrogen to one part of 
nitrogen, and the mixed gas is.conducted to a gas holder. 

The nitrogen is prepared by fractional distillation of 
liquid air. The plant consists of four Linde units, each 
with a capacity of 100,000 cu.ft. of nitrogen per hour. 
Since it is important that the air used be very pure, and 
also free from waste nitrogen oxides from the tower 
systems, a pipe line about 14 miles long and 34 ft. in 
diameter has been installed, which allows air to be taken 
from two different parts of the valley, depending upon 
the prevailing wind. 

Located to the west of the old plant at Rjukan 1s 
the new ammonia installation. The compressor build- 
ing is 400x80-ft., with six 5-stage compressors, man- 
ufactured by Schwartzkopff, each unit with a capac- 
ity of 140,000 cu.ft. per hour, and three 6-stage com- 
pressors made by Sulzer, each with a capacity of 230,- 
000 cu.ft. per hour. The compressors are electrically 
driven, with direct-connected motors. The power con- 
sumption for the smaller machines is 1,400 hp., and fot 
the larger, 2,450 hp. per unit, while the operation of the 
compressor plant requires 16,000 hp. 

The mixed gas is delivered to the synthesis system at 
a pressure of 250 atmospheres. This system consists of 
7 units, each unit containing the following apparatus: 
Ammonia synthesis tube, heat exchanger, liquid a' 
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Are-Process Plants Are Being Reconstructed 


for Ammonia Synthesis 


monia container, water cooler, ammonia cooler, and a 
pump for circulation of the gases. The bulk of the pro- 
duction is in the form of liquid ammonia, and is con- 
ducted to storage tanks, and the comparatively small 
quantity of ammonia gas produced is collected in a gas 
holder. The synthesis tubes, each weighing 82 tons, 
were delivered from Germany, and in order to be able 
to do the repair work at the plant it was necessary to 
build a machine shop with suitable machinery—which 
includes a lathe weighing 82 tons, with a length of 100 ft. 
The synthesis tubes are constructed of special alloy steel 
with a wall thickness of 5 in. 

The new plant, located on the coast at Heroen, re- 
ceives the greater part of the ammonia produced at 
Rjukan. Forty-five ammonia tank cars are in service 
between Rjukan and Heroen, shipping a quantity of 
50,000 metric tons of ammonia per year. At Heroen a 
liquid-ammonia storage tank is installed having a capacity 


of 100,000 gal. 


WENTY - FIVE ammonia - oxidation units con- 
structed of aluminum and stainless steel are installed. 
[he ammonia gas is mixed with air in the proportion of 
one volume of gas to ten volumes of air, and the oxida- 
tion takes place at a temperature between 600 and 700 
deg. C. Platinum gauze is used as a catalyst, and 
220 kg. of platinum, worth about $500,000, is being used 
for this purpose. From the oxidizers the gases are 
passed to steam boilers, where the heat developed is 
utilized for producing steam, and from the boilers to the 
bsorption system, where nitric acid is produced. 
Calcium nitrate is now made by dissolving limestone 
in nitric acid, evaporating the calcium nitrate liquor to a 
‘ertain concentration, followed by crystallization on ro- 
tating drums. This method will eventually be dispensed 
vith. At the new plant the limestone is dissolved in 
bout the same type of apparatus as before, and the 
liquid is then filtered, thereby removing certain impuri- 
ties, chiefly graphite, which give the product a gray-black 
lor. The crystallization of the calcium nitrate also is 
effected by a new method, similar to the well-known 
method of making lead shot in high chambers. These 
iambers have a height of 80 ft. and a diameter of 
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66 ft. A centrifuge located at the top discharges the 
liquor, in the form of droplets, that are solidified before 
they hit the bottom of the chamber. By this method the 
product is made into white pellets, about y in. in diam- 
eter, free from dust, and which can be easily spread 
either by hand or machinery. 

With the large production of calcium nitrate it is very 
important to have cheap limestone. The company has 
its own limestone quarry three miles from .Heroen, with 
a capacity of 1,600 tons per day. The limestone is trans- 
ported from the quarry to the plant by a rope tramway 
with a capacity of 200 tons an hour, which delivers the 
limestone directly to the silos at Heroen or to barges for 
transportation to Rjukan. 

It is rather interesting to note that the power needed 
at Heroen, which amounts to about 11,000 hp., is devel- 
oped from coal. The power is developed with steam 
turbines receiving steam at 38 atmospheres pressure, and 
the low-pressure steam is utilized as process steam for 
evaporation and drying in the plants. 

The plant site at Heroen is about 125 acres and is 
admirably suited for an eventual large extension. A pier 
2,400 ft. long has been erected which can accommodate 
vessels drawing 30 ft. Close to the dock is the concrete 
warehouse, with a capacity of 150,000 tons. This is 
provided with efficient material - handling equipment, 
which allows loading a vessel at the rate of 560 tons an 
hour. Besides the buildings and equipment for the 
manufacture of calcium nitrate, a sodium nitrate plant 
also has been erected. 


UTURE manufacture of mixed fertilizers is seriously 

considered. These will contain the three essential 
fertilizer ingredients—nitrogen, phosphoric acid, and pot 
ash. The first plan was to manufacture phosphoric acid 
at Notodden, but as the ammonia production at Notodden 
has been increased, the manufacture of phosphoric acid 
may take place at Heroen. A plant may be built for 
electric-furnace smelting of imported phosphate rock 
and the phosphoric acid, together with potash and the 
nitrogen products, will give the complete fertilizers 
Using 40,000 hp. will mean an increased output ot 


about 200,000 metric tons of mixed fertilizer a year. 
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Balance of Furnace and Fuel 
Costs Determines Optimum 
Stack Temperature 


Most efficient furnace is not 
necessarily most economical 


By Smith D. Turner 


Humble Oil & Refining Company 
Baytown, Texas 


stills, and similar equipment, engineers have been 

wont to take the efficiencies obtained in steam boiler 
practice as an ideal of the efficiencies they should hope 
to attain. Because of the much greater cost of such 
heating surface, the attempt to go to such low stack 
temperatures often results in poor economy. 

To obtain a desired heat output from a furnace, or a 
battery of furnaces, we have a choice between installing 
less heating surface and letting the gases pass out at a 
higher temperature, thus obtaining a higher rate of heat 
transfer, but using more fuel, or of installing more sur- 
face and using less fuel. That is, an economic balance 
exists between the cost of operating and maintaining the 
heating surface, and the cost of the fuel used. 

The relation that exists for optimum operating con- 
ditions can be derived very easily. Following are the 
symbols which will be used in its derivation. 


[: THE DESIGN of furnaces for cracking coils, tube 


C,—Total charges on heating surface, $/sq.ft./hr. 

C,—Cost of pumping fluid over heating surface, $/sq.ft./hr. 

C,—Cost fuel, $/B.t.u. 

H —Coefficient of total heat transfer, gases to tubes, B.t.u./sq.ft. 
hr./deg. F. 

T —Temperature of stack gases, deg. F. 

t —Temperature of top furnace tubes, deg. F. 


Consider the effect of adding 1 sq.ft. of heating sur- 
face to a furnace. The value of the heat so recovered 
will be (1) (#7) (T t) (C,), $/hr. The cost of 
this installation will be (1) (C, + C,), $/hr. 

Now the addition of this square foot of surface should 
be continued as long as it is profitable; that is until the 
cost of the heat recovery becomes equal to the value of 
the heat so recovered. Hence at the optimum point 

(H) (T — t) (Cy) = (Ca + Cp) 
C. + C, 

Cy 

The left hand member is the rate of heat transfer in 
B.t.u./hr./sq.ft. to the top tubes, and the optimum dif- 
ference between temperatures of stack gas and cold 
tubes may be found by trial from one’s favorite formula 
for heat transfer. 

The following example will serve to illustrate the 
above. Consider a cracking coil furnace: 


or |(H) (T t) | ope = 


GORE RH RO eee uWole tanks ae 
Outside area per tube we 
I nes 2s nn eon od «Wea a 6 ae 150 Ib./sq.in. 
Oil velocity ..7 ft. /sec. 
Inside diameter tubes ive phe dele ke eee 3.75 in. 


. $0.25 per million B.t.u. 
...-$0.025 per fluid hp. 
20.00/00 


Fuel cost 
Power cost 
Cost furnace 
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Great care must be exercised in the evaluation of the 
term C,. As the derivation of the equations indicates. 
it is the cost of additional heating surface, and not the 
cost per square foot based on the cost of the whole fur- 
nace. This latter figure for the above case would be 


47,500 
(150) (24) 
But it is estimated that additional rows of tubes could 
have been put in the convection at a cost of $4.50 per 
square foot. Taking the annual charges to be 30 per 
cent, this figure gives 


= $13.20 per sq.ft. 











Pen (4.50) (0.30) _ 0.00016 $ 
* ~~ “(360) (24) ~~ (sq.ft.) (hr) 
as * Sie (3.75)? (0.785) (7.0) (0.025) 
* wai (24) (550) 
_ 0.00015 $ 
a (sq.ft.) (hr.) 


and C, = (0.25) (10*) 
Hence [(T — t) (H) ]ope = 
0.00016 + 0.00015 


B.t.u 
Seca ren at = ? + tonal 
(0.25) (10°) 40 


sq.ft. 


Therefore the stack gases should not be cooled below 
a temperature where the rate of heat transfer will be less 
than 1,240 B.t.u./sq.ft./hr. 

For this particular case the value of (7 — t) may be 
found as follows: Assuming the fuel to be refinery gas 
of composition corresponding to equal parts of methane 
and ethane, and to be burned with 30 per cent excess air, 
the stack gas analysis may be calculated. If the incom- 
ing hot feed is at 600 deg. F., we may take a tube tem- 
perature of 625 deg. F. and calculate the rate of heat 
transfer for different gas temperatures, by gaseous radia- 
tion, using the method of Hottel (H. C. Hottel, /nd. 
Eng. Chem., Vol. 19, Aug., 1927), and by ordinary con- 
vection by the method of Chappel (E. L. Chappel and 
W. H. McAdams, Trans. A.S.M.E., Vol. 48, 1926). The 
two are added for the total rate of heat transfer. Such 
a calculation results in the following rates: 


Gas Temperature, deg. F. B.t.u. /sq.ft. /hr. 


625 0 
725 333 
825 736 
925 1,224 
1,025 1,804 
1,125 2,485 


By interpolation we find that at a rate of 1.240, 7 
930 deg. F., so (T — t) ope = 305 deg. F. 

Calculations similar to the above, using cost data per- 
taining to steam boilers, justify the economy of such low 
values of (JT — t) as 100 deg. to 150 deg. F. there used. 

Common sense will show that the above theory does 
not demand that furnaces should be built excessively 
large merely to obtain a low cost per square foot of heat- 
ing surface. Roughly, the capacity of a furnace should 
be determined by the area normal to the path of the hot 
gases (that is by the number and length of tubes in 4 
horizontal bank), and the efficiency by the number of suc! 
banks in the direction of gas passage through the fur- 
nace. One should then first decide on this cross-sectiot 
calculating on a rate of firing as great as the lower tubes 
can withstand, and then install as many rows of tubes as 


is necessary to cool the gases to the temperature 


demanded by the above theoretical calculations. 
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More Profitable Marketing Methods 


for Chemical Manufacturers 


By C. C. Concannon 


Chief, Chemical Division 
United States Department of Commerce 


HEMICALS are 
seldom sold 
directly to the 
public. Rather they are 
industrial raw materials 
made by one industry 
and consumed by an- 
other in the manufac- 
ture of a product in 
which the identity of 
the original chemical 
may be entirely lost. It 
is this relation that puts 
the merchandising of 
chemicals squarely into 
the field of industrial 
marketing, where there 
are certain principles that are common to the solving 
of practically all merchandising problems. These prin- 
ciples are four in number. First, there must be the 
determination of the market and its analysis on the 
basis of potential volume and profit. Second, the buy- 
ing influences must be studied to ascertain which men 
control purchasing of the product and how it is bought. 
Third, there must be the sales organization and the 
machinery for approaching the market efficiently and eco- 
nomically. Fourth, and finally, there must be developed 
the selling appeals and sales promotion that relate the 
product directly to the self-interest of the buyer. 
Doubtless there are almost as many ways of applying 
these principles as there are industries that make use of 
them. Many American manufacturers, including a num- 
ber in chemical industry and many more in the field that 
supplies chemical engineering equipment and accessories, 
have found it convenient to develop their marketing 
policies and plans in the form of ten simple steps. No 
particular novelty is claimed for this procedure but since 
it is, in a way, typical of American marketing methods 
in general, I should like to have you consider this suc- 
cession of steps in their relation to the chemical industry. 
Market Determination—Reduced to its elements, 
this first step is merely the cutting of the goods to fit the 
cloth. In other words, the manufacturer analyzes the 
logical markets for his products and then rates them ac- 
cording to their size, importance and the potential returns 
Irom each industry. The chemical manufacturer begins 
his study with an analysis of his present sales by products 
in order to get a clearer idea of the relative demand for 
his output. Then follows an analysis of product sales 





Excerpts from an address prepared for presentation at the con- 
ven'ion of the International Advertising Association, held in Ber- 
lin, Germany, Aug. 12 to 15, 1929. 
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Washington, D. C. 


with reference to the margin of profit in each, in order 
to make certain that sales effort on each product is not 
out of proportion to the returns. Profits sometimes are 
sacrificed for volume without the manufacturer realizing 
the futility of that effort. But once the products are 
selected that promise the greater return, there must be 
still another sales analysis to determine the industries in 
which these can be sold most profitably. Too often a 
manufacturer finds that he has been wasting time and 
effort in selling to industries where the potential profit 
is not sufficiently large to repay him for the development 
In other cases selling costs may be prohibitive, due to 
inaccessible markets, uneconomic buying practices or 
special sales resistance. 

So far the manufacturer has been studying his past 
limitations as revealed by his own sales records. To 
measure his future prospects he must make use of an 
outside yardstick, and for this purpose he probably uses 
the figures of the U. S. Department of Commerce or the 
current statistics compiled by the trade asssociations, tech- 
nical periodicals and various business bureaus. For- 
tunately, in recent years the biennial statistics of the 
Census of Manufactures have been available in sufficient 
detail to enable the manufacturer to break down the 
basic industry figures in order to show the size of estab- 
lishments, number of employees, or the number of motors 
and horsepower employed in manufacturing. 

Those detailed figures are extremely helpful in rating 
the market in relation to the number of worth-while pros- 
pects. Take, for example, the paint and varnish industry, 
which is a potentially important market for a number of 
chemicals. The census figures show a total of 923 estab- 
lishments with a total value of products of $470,736,264, 
but 276 of these establishments have an annual output of 
less than $100,000 and account for but 3.2 per cent of 
the total value of products. In the next class (output 
$100,000 to $500,000) we find 320 more establishments, 
which account for 16.5 per cent of the total value of 
production. The remaining group of 227 plants, each 
having an output of over $500,000, accounts for 79.6 per 
cent of the total. Here, then, is where the chemical 
manufacturer would concentrate his effort to obtain his 
maximum volume of sales. The census production fig- 
ures therefore offer qualitative as well as quantitative 
measure of the opportunities for sales development. 


T PRESENT we lack comparable statistics on the 
disposition of commodities once they have been pro- 
duced. This condition may shortly be remedied, however, 
for the last Congress authorized an entirely new depart- 
ure in governmental statistical activity—the taking of a 
Census of Distribution. Referring to this important in- 
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novation in a recent address before the Merchants’ Asso- 
ciation of New York, Secretary of Commerce Robert P. 
Lamont said: “One of the reasons we have not made 
more progress in increasing the efficiency of distribution 
is the fact that we have relatively little comprehensive 
information about the movement of commodities. It is 
believed by many students of business that more adequate 
information on the movement and marketing of com- 
modities will enable business men to reduce the costs of 
operation very materially. It is believed that this new 
census will form the basis for a more thorough study of 
distribution and that as a result of these fundamental 
and basic figures it will be possible for trade associations 
and other organizations to compile much supplementary 
material which can be interpreted in the light of the com- 
prehensive census statistics.” Certainly the chemical in- 
dustry stands ready to gain materially from any study of 
its distribution activities. 

2. Types of Buyers—Having set up the markets on 
which the chemical manufacturer is to concentrate his 
sales efforts, he turns to the study of the buying influences 
on the products he has to sell. He can well ask himself 
such questions as the following : 


Who in each plant of my customers is directly 
charged with the responsibility for the processes in 
which my products are used? Whom do my sales- 
men have to convince of the quality of my products? 
From whom does the order come? Who originates 
it? Who specifies the brand or manufacturer? Is 
buying done by individuals or by group? If the 
latter, which men and how many men by title and 
responsibility must I reach with my sales story? 
How can I reach these men most effectively ? 


lf in answering these questions the manufacturer is 
willing to go behind the scenes and seek out the real 
buyers by actual operating responsibility rather than by 
titles, he will greatly have simplified his marketing 
problems. 


T HAS been said many times that the chemical industry 

is its own best customer. The explanation for this state- 
ment is found in the unique degree to which the chemical 
industry is self-contained. The finished product of one 
branch of the industry often becomes the raw material 
for another. Thus the tar distiller produces a distillate 
that is refined by a chemical manufacturer and sold as a 
coal-tar intermediate to other manufacturers for the pro- 
duction of dyes, explosives, rubber accelerators, plastics 
or photographic chemicals. The fertilizer manufacturer 
makes sulphuric acid, sells it to the byproduct coke plant 
for making ammonium sulphate, which is returned to the 
fertilizer plant for use as an ingredient in mixed fer- 
tilizer. 

From the marketing viewpoint this close interrelation 
means that the chemical manufacturer must address his 
sales story to the same type of man who in his own plant 
is responsible for production. Thus maker and user 
speak the same language and are guided by the same 
knowledge of quality, properties and behavior. This 
proves of mutual value in the drawing of specifications 
and the framing of chemical contracts. 

3. Prospect List—Building and maintaining a list of 
men who control buying in each industry is the next step 
in marketing. After the type of buyer has been deter- 
mined, the compilation of the list becomes a matter of 
recording names obtained from reports of salesmen, trade 
directories, associations and society membership lists. 
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Prospect lists age rapidly and to be of value must receiv 
continuous attention. 

4. Sales Organization—At one time chemicals in th 
United States were sold almost entirely through middle 
men, such as brokers or sales agents. Government regu 
lation, quota allotments and other conditions of the wai 
period brought the manufacturer for the first time into 
close relationship with his customers. Since then prac- 
tically the whole American chemical industry has gone 
over to direct selling. The manufacturers have had to 
build competent sales organizations to supply the service 
needs of the consuming industries. In selling technical 
products such as chemicals, specialized knowledge of the 
buyer’s problems is an absolute necessity. Thus sales 
engineers and technically trained service men are re 
quired to supplement and round out the work of the sales 
organization. 

5. Territorial Plan—-After the manufacturer has se 
lected the markets on which he is to concentrate his selling 
effort, his territorial plan consists merely in setting up 
his sales organization in strategic locations to serve these 
markets most economically. The necessity for ware- 
housing facilities and other arrangements for prompt 
and efficient shipping also will have a relation to the 
definition of the sales territories. One chemical manu- 
facturer concerned with national distribution has found 
that the eight geographic zones corresponding to the 
principal freight rate territories of the Interstate Com- 
merce Commission offer convenient units in which to 
break down his territorial problems. The following table 
based on the data of the United States Census of Manu- 
factures for 1925 shows the relative importance of these 
eight zones for certain of the principal chemical consum- 
ing industries: 


Geographical Distribution of Certain American Chemical Consuming 
Industries 


(Percent ie of Total Value of Product 1925) 
2 2 
+ z . ae 
428£eat.m- & . 
rv) < te Se < 2 23 § 
Gog 2f 78088 3 
EB 3 $6 86 Sado 86 3 
& -a°onrm 82-8 s = a 
Textile Dyeing and _in- 
ishing... . ce ee. 2a. Be: 0.9 
Cotton Mfg... 36.0 13.8 0.8 .. 45.0 1.3 0.5 
Chemicals. 0.6 57.4 26.4 4.4 3.0 06 05 3.0 
Petroleum Refining 1.5 23.1 Le Gs G5 Bs 3.2 5.9 
Paints and Varnishes 2.7 42.0 36.9 8.9 2.5 0.6 0.6 5.! 
I: cae nas 10.9 36.1 28.8 17.8 . 5.7 
Paper and Pulp @.6 mt Baa 0.5 (6.8 1.0 3.9 
Glass ia iow TEAS Bee ‘ 1.9 2.4 
Explosives. . ae. Se 2.3 2.9 10 7.7 8.6 


(Source: “Chemical & Metallurgical Engineering,” January 1929, p. 10) 


6. Personnel—This step ties in so closely with step 
four (Nature of Sales Organization) that I need only 
emphasize the increasing importance of having men on the 
“firing line” with suitable background of selling expe- 
rience, supplemented and supported by technically trained 
specialists in research and engineering, who can, if neces- 
sary, supply the buyer with the how, why, and wherefore 
in the application of the products within the customer's 
own plant. 

7-10. Sales Promotion—So far in my discussion ot 
these theoretical steps which the progressive chemical 
manufacturer must follow in setting up his marketing ma- 
chinery, I have confined myself to market analysis, plans. 
policies and statistics, with all of which the Department 
of Commerce is in close touch because of its relation to 
industry. The remaining steps—(7) Publication adver- 
tising, (8) Manufacturers’ literature, (9) Special pro- 
motion, (10) Sales keynote—have to do primarily with 
sales promotion. To complete my picture, however, ! 


\ 
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would point out briefly that in the chemical field we have 
the engineering type of publication read by the men re- 
sponsible for production, the research and scientific jour- 
nals that serve the laboratory and research departments, 
and the trade and market papers that carry the news and 
current price changes of the industry. In addition, in 
the allied and consuming industries, such as textiles, 
petroleum, paint and varnish, and paper, there are many 
excellent industry publications that serve these more 
limited fields. 

Under the heading of “Manufacturers’ Literature” 
comes the usual range of catalogs, engineering handbooks 
and direct-mail literature. Chemicals, per se, are not 
products that lend themselves to dramatic and spectacular 
advertising. Rather the manufacturer often finds it de- 
sirable to prepare and distribute highly technical data 
and reports on the properties and qualities of his mate- 
rials, supplemented by flow sheets and working diagrams 
to educate the prospective customer in the profitable use 
of these chemicals within his own plant. Much of the 
manufacturers’ literature is of this character. 

Special promotion as it is interpreted here refers tv 
the use of exhibits at the biennial exposition of chemical 
industries, the preparation of papers for conventions of 
engineering and scientific societies, talks to trade asso- 
ciation meetings and sales conventions. Chemical in- 
dustries in the United States, because of a secretiveness 
inherited from earlier days, have done less along these 
special lines of promotion than have the equipment and 
accessory manufacturers within the same field. It is 
evident, however, that as the industry grows it must make 
greater use of all modern tools of sales promotion. 

The last step in our marketing program and one which 
can conceivably be the most important is the development 
of the proper sales appeals. It is fundamental that these 
must tie the product directly to the self-interest of the 
buyer. Fear of loss or hope of gain will always have an 
appeal in chemical buying and in other lines of industry. 
American manufacturers who have marketed their prod- 
ucts most successfully have always driven home the ideas 
of improved operation, increased production and lower 
costs which result from better quality, performance and 
technical service. 


T WAS my original intention to conclude this discus- 

sion with some definite examples of outstanding mar- 
keting successes in the American chemical industry. Per- 
haps the same purpose can be accomplished as well by 
briefly calling to mind the relation between certain names 
and ideas that have been developed as the result of con- 
structive advertising. Bakelite, the material of a thousand 
uses ; duPont, chemical engineering research and service ; 
J. T. Baker, analyzed chemicals; General Chemical’s 
shield of standard purity; U. S. Industrial Alcohol’s 
nation-wide service and delivery; Amersol, quality con- 
trol; Texas Gulf Sulphur, 994 per cent pure; Carbide & 
Carbon, scientific progress ; Hercules Naval Stores, devel- 
oping a new industry; R. & H., specialized service to 
specialized industries. 

If we could evaluate all of the factors that have con- 
tributed to the remarkable growth of the American chem- 
ical industry within the past six or seven years, I think 
we would find that the dissemination of knowledge re- 
garding new products and processes, foreign trade and 
market developments, production and distribution, under- 
lies all of our industrial progress. And prominent among 
these important factors is advertising, which has a great 
influence on the marketing of American chemicals. 
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When Public Speaking 
Is Justifiable 


By James H. Collins 


Arthur R. Maas Chemical Laboratories, 
Los Angeles, Calif. 


Epitor’s Note—Here is sound advice, not only for the 
younger chemical engineer but for the more experienced 
technical man who feels an obligation to his profession and 
to the community in which he lives. This article is written 
in an engaging style by one who has had unusual expe- 
rience in dealing with both technical and non-technica! 
audiences. It is the first of several discussions of oppor- 
tunities through which the chemical engineer can advance 
himself and his profession. 


GROUP of business men became interested in a 

method of protecting fruit against decay in transit. 

By washing with a chemical, a certain degree of 
sterilization against molds that cause decay was secured. 
They raised some money to develop the method com- 
mercially, but in some way learned that their magic 
chemical could be made by an electrical contrivance. 

And so the development fund was frittered away in 
small-scale manufacture of chlorine, which could have 
been bought cheaply and abundantly in the open market. 
“Why didn’t we know that?” exclaimed one of the bank- 
ers who had put money into the enterprise, when a chem- 
ist explained why they had failed. 

And echo might answer, “Why not?” Here was a 
fairly simple problem for the chemical engineer. Chlo- 
rine does reduce the decay factor, and the chief steps in 
working out a fruit-washing plant would be to determine 
the proper strength and to provide apparatus not sub- 
ject to attack by the chemical. But for want of a nail, 
the horse was lost, temporarily, at least. 

The “layman” is hampered in many of his undertak- 
ings by lack of chemical engineering knowledge. The 
chemical engineer, like other technicians, deplores this 
waste—moreover, he deplores the loss of opportunities 
and remuneration to his profession. 

Why do not the technician and the layman get together 
oftener, for co-education? Chiefly because the ‘tech- 
nician is not a ready writer or speaker. Among his own 
kind, using his own technical language, he does very 
well. But you seldom find him among the speakers at 
the Midday Club, talking of his work, among those who 
expound the wonders of market research, consumer 
psychology, sales strategy, investment finance and com- 
munity boosting. 

Which is too bad. The technician could talk ; he would 
enjoy it; his community would benefit by what he might 
say, and so would he and his profession. We will en- 
deavor to start him talking by showing how easily it can 
be done. 


HREE chill thoughts arise if he even contemplates 
himself as a possible speaker on the wonders of 
chemical engineering : 
1. “Unaccustomed as I am, I could never stand up 
and address a general audience.”’ 
2. “If I could, what on earth would I talk about?” 
3. “Even so, I would surely make an ass of myself.” 
Now, the other day I interviewed a banker who, for 
the good of his own institution, in the spreading of rudi- 
mentary financial knowledge in his community, has led 
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most of his experts past the first stage of public speaking. 

For example, he has a vice-president in charge of 
loans, an infallible man when it comes to gaging pros- 
pective borrowers, but dumb when it came to talking 
about his specialty. Certain phases of the local loan 
situation were of great interest to country bankers whom 
this institution serves. The bank executive persuaded 
this loan expert to motor out and attend a meeting of 
country bankers, and talk to them. 

“You know more about loans than any of those fel- 
lows,” he said. “Write out a few things they ought to 
know, and read them. Tell a few stories. Clip some out 
of a newspaper if you don’t know any—the older they 
are, the better your audience will enjoy them.” 

The loan expert was persuaded chiefly because he 
would talk to a small audience, and be the outstanding 
authority on his subject. That aways breaks the ice for 
the unaccustomed speaker—he starts with a superiority 
complex, and probably will never lose it if he has just 
a little success. Starting men on a career of public speak- 
ing sometimes is easier than stopping them! 

What shall the technical man talk about? “Look into 
your heart and write!” is an old piece of literary counsel. 
He has two subjects ready at hand, and both of absorb- 
ing interest—his work and himself. The “lay” audience 
wants to hear what he has to say on those subjects, and 
probably would not find him worth listening to on any 
others. 


AYMEN have heard enough about the chemist to 
know that he differs from the druggist. But the 
world of chemical engineering, with its continuous proc- 
esses and complicated controls, is as yet an unknown 
world. And it can be made a fairyland by almost any- 
body whose work lies in modern chemical industry, or 
in the chemical engineering operations of other industries 
that the general public does not even suspect are largely 
chemical—petroleum, glass, rayon and explosives. 

A very good place to begin, with something tangibly 
human, would be at the labor end of a modern chemical 
plant. Compare the number of men needed to build a 
ton of automobile, for instance, with the number em- 
ployed in turning out a ton of your own chemical product. 
Roughly, 750,000 factory workers will this year produce 
7,500,000 tons of passenger cars and trucks, which is 
insignificant compared with chemical industries, where 
a man’s output may be many tons per day. 

The next thing that proves interesting to average 
people is, “How do they do it?” Which is the place to 
explain the wonders of automatic continuous operations, 
with control of temperatures, quantities, reactions, and 
so forth. Remember that plain people like to hear about 
the biggest, the smallest, the toughest, frailest, most 
stubborn or tenuous things in the world, so if you have 
any superlatives in your process, speak about those, and 
make simple comparisons—how many times the daily 
flow of your product would go around the world, the 
moon, the solar system, the most distant island universe. 

All you need, really, is a viewpoint or, as the relativists 
say nowadays, a “frame of space” through which you and 
your audience can look, and see the same things. Com- 
mon things provide such frames—a printed newspaper, 
a phonograph disk, a tungsten lamp, a rubber tire, a 
circlet of sausages in their synthetic skins. 

One excellent “frame” I have long used myself, to 
start the embarrassed interviewed person who is willing 
to talk, but doesn’t know where to begin. “Begin at the 
beginning—when did you start at this business?” I ask, 
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and that takes the mind back to a definite point in the 
past, and furnishes a starting point from which it can 
come up along the years, unfolding a narrative. When 
did you start catalytic oxidation, or electro-chemistry, or 
chemical engineering research in explosives, lubricants. 
cement or rayon? What were things like then, and 
what are they now, and how did they get that way—and 
whither are we drifting ? 


OU will not make an ass of yourself unless, like 

some good fellows—technical men called upon to 
speak about the wonders of electricity, chemistry, bhi- 
ology or whatever their line may be—you take all chemis- 
try for your province. That is really too much to explain 
in a talk. Besides, you were not there when this large 
field was explored. Yet I find that technical men nat- 
urally lean toward certain general fields of their general 
science when invited to talk, whereas they will be more 
interesting to their auditors, and feel more at home 
themselves, if they stick to the concrete field of their own 
work. Even if their work deals with something like 
sulphuric acid, or caustic soda, that the public does not 
use directly. Such materials enter into articles familiar 
to everybody, and the part they play, the advances that 
have been made, the world without these things, are as 
concrete as glass tumbler or white tablecloth. 

“Yes, but I know that I’ll be horribly self-conscious !” 
Of course you will, because there are stage stars who 
never conquer stage fright in years of acting, and pub- 
lic speakers who always feel the chill running up and 
down their spines as the toastmaster introduces them, 
and it really is a terrible sensation—YOU standing up 
there, and taking in that strange voice, not recognizable 
as yourself. 

But take heart! In the first place, it doesn’t sound 
nearly as bad to the audience as it does to you. Sec- 
ondly, you are appearing not as an orator but as a fellow 
who knows how sugar or soap is made, and audiences 
automatically make allowances for the amateur speaker 
who has a special knowledge. Doubtess you have heard 
shy and awkward speakers on the same program with 
accomplished orators, and thought that the former spoke 
best because there was more substance and fresh infor- 
mation in their talks. You can easily be that kind of 
speaker. 

Third, there is, among audiences, a sort of instinctive 
worship of the sacred cow. The best illustration of this 
that I know is the great lecture delivered yearly at the 
Royal Institution, London, where men like Kelvin spoke 
on scientific subjects often so abstract that hardy one in 
fifty could follow them. But this yearly lecture at the 
Royal Institution has become a national function, and 
best people in the land go to honor science at that time, 
and nobody would dream of walking out or showing 
boredom. To a lesser degree, you enjoy this respect— 
as a humble maker of soap or candles, you are a priest to 
the sacred cow. 

Finally, when you get going, you will lose all shyness. 
My bank president told me how it went with the loan 
expert who rose with his notes to address the country 
bankers. Before he had read two pages something in 
his manuscript suggested an incident that illustrated 
the point perfectly. Raising his eyes from the paper, to 
tell this story, presently that suggested something «'s¢, 
and the manuscript was tossed aside. At the end of hus 
talk, the audience kept him busy answering questions. 
He had become a practised speaker without knowing 
where his shyness disappeared. 
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LTHOUGH European and Canadian plants seem 
quite generally to have accepted the steam ac- 
cumulator as a means for improving the process 

steam load, there are few installations in the United 
States except in a number of paper mills. One such 
installation was described in the “Process Steam” 
number of Chem. & Met., page 560, September, 1927. 

It is now possible to describe an installation which has 
been in service for about 14 
years at the St. Louis plant of 
Anheuser-Busch, Inc., where it is 
used in the storage of steam for 
process purposes in connection 
with the manufacture of yeast 
and beverages. 

The photographs show two 
views of the accumulator taken 
during its installation. It has a 
diameter of 14 ft., a length of 
59 ft. and a volume of 8,400 
cu.ft. This gives it a storage 
capacity of 30,000 lb. of steam 
between the pressures of 150 and 
50 Ib. A new boiler house now 
in construction will provide steam 
at 465 lb. to bleeder turbines 
which will supply all of the power 
required as a byproduct of the 
process steam generation. Steam 
bled at 150 lb. pressure will be used to charge the 
accumulator, which will in turn discharge at the process 
pressure of 50 Ib. 

At present the accumulator receives steam directly 
from 150-lb. boilers and exhausts at 30 Ib. No material 
change in the operation of the accumulator may there- 
fore be expected from the new system. A good picture 
of the “before-and-after” relations since the accumulator 
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Accumulator Effective in 
Supplying Process Steam 


Views of 
Accumulator 
During 
Installation 


has been put in service may be gained from the two 
charts reproduced below. The curve of boiler pressure 
at the left, taken before the installation, shows a pres- 
sure at the boilers varying from 80 lb. to 160 Ib. At the 
right is definite proof of the efficacy of the accumulator, 
where boiler pressure is shown constant slightly below 
150 Ib., low pressure remains at 30 lb., and accumulator 
pressure varies widely without effect on the boilers. 


Boiler Pressure Charts Made 
Before (Left) and After 
(R'ght) Accumulator 
Installation 















Portable Detector Developed tor 
Many Combustible Gases 


By J. K. Mabbs and W. B. Rowland 


Respectively Development Engineer and Manager, Safety Appliance Department, 
Union Carbide Sales Company, New York 


ESEARCH directed toward the solution of the 

gas-detection problem in coal mining has resulted 

in the development of an instrument which not only 
solves this particular problem but also makes available 
a detector for many combustible gases and vapors. Re- 
cent years have witnessed ah increasing demand for an 
apparatus which would be more rapid in operation than 
the flame safety lamp and which would also give an indi- 
cation and thus relieve the tester of the necessity for 
estimating the concentration of the combustible gas. 

Several years ago, engineers of the Union Carbide & 
Carbon Research Laboratories, Inc., New York, were 
asked to undertake the development of such an instru- 
ment. Several types resulted from this research, of which 
an electrical indicating detector invented by A. N. Erick- 
son proved to be the most satisfactory and practical and 
was selected for commercial development. 

This detector makes use of a heated metallic filament 
connected in one arm of a Wheatstone bridge circuit. Its 
use is based upon the fact that the burning of a com- 
bustible gas on the surface of a heated filament causes an 
increase in the temperature of the filament and conse- 
quently an increase in its resistance. If, when the bridge 





Fig. of Union Carbide 


U.C.C.—Combustible Gas Indicator 


1—Experimental Form Company— 


is in balance, the filament is exposed to a combustible 
gas-air mixture, the resultant combustion throws the 
bridge circuit out of balance, and current flows through 
the galvanometer, causing a deflection of the needle. The 
magnitude of this deflection is dependent upon the con- 
centration of the combustible component. 
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An experimental form of the apparatus is shown as 
sembled in Fig. 1. This consists of a detector head or 
combustion chamber shown in the center of the view, 
a meter case housing the rest of the bridge circuit, at 
the right, and a storage battery at the left. In Fig. 2 
this same apparatus is shown, partly in section. The 
detector head consists of a cylindrical metal case or 
bonnet, provided with small openings or louvres, which 
permit entrance of the gas and air. This bonnet screws 
onto a metal base fitted with a short handle. Within the 
bonnet are three concentric, cylindrical gauze screens ot 
a type similar to those used in flame safety lamps. Thes« 
afford protection against ignition of an external gas-air 
mixture. 


N THE CENTER of the chamber thus formed is 

the filament and its mounting. The mounting or 
cartridge is constructed with a rim of insulating material 
which seats against the metal rim of the inner screen 
flange. The cartridge is fastened to the flange by means 
of screws. When the detector head is assembled, the 
cartridge fits into an insulated socket in the body of the 
instrument. A flat spring makes contact with the bottom 
of the cartridge, while a coil spring of opposite polarity 
engages pins in the wall of the cartridge. These two 
springs which form the electrical contacts with the fila 
ment in this manner lead to a double-flat-spring safety 
switch located in the bottom of the base block. Pins 
attached to the intermediate screen make contact, through 
insulating bushings, with the two sections of the safety 
switch and close it only when all of the screens are 
properly assembled in the detector head. 

The construction of screen flanges and cartridge is 
such that if a filament cartridge is to be tested before 
assembling the detector head, the inner and intermediat« 
screens must be in place, thus insuring double scree! 
protection for the test. Also in case any of the screens 
should be left out when assembling the head, the detecto1 
cannot be operated, since the combined thickness of th: 
three screen flanges is required to close the safety switch 
when the bonnet is in place. 

For a reason which will be explained later, the handl: 
of the detector head has two small ribs placed one on 
either side. These are in a plane perpendicular to th: 
axis of the filament and enable the operator to tell whe! 
the filament is in a horizontal position. A sight hole 1 
the bonnet enables the operator to determine whether 0: 
not the filament is glowing. 

Connections are made from the head to the part o! 
the circuit contained in the meter case by means 0! 
a flexible cable. In the upper end of the case is mounted 
the indicating meter, while in the recessed base are the 
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small knob for the control switch and a larger knob for 
operation of the variable resistance or rheostat connected 
in a second arm of the bridge which is used in adjusting 
the instrument. The switch makes connections both for 
a preliminary heating of the filament without the meter 
in the circuit and for actual use of the instrument with 
the entire circuit connected. It also serves to disconnect 
the battery. 

A second flexible cable connects the bridge circuit to a 
portable 4-volt storage battery which supplies power to 
operate the detector. In operation, for instance in the 
detection of methane in mines, the operator first turns 
the switch to heat the filament. Then after a few min- 
utes, when the filament has reached equilibrium tempera- 
ture, he connects the meter into the circuit. This is done 
while the detector head is in a vertical position in pure 
air. The rheostat knob is adjusted until the meter reads 
zero, after which the detector may be inserted into the 
atmosphere to be tested. The atmosphere will penetrate 
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Fig. 2—Experimental Form of Detector Shown Partly 
in Section 


the gauze screens and come in contact with the hot fila- 
ment, whereupon, if any methane be present, the meter 
needle will immediately move and come to rest at a point 
indicating the percentage. If the gas mixture is of ex- 
plosive proportions, the needle will move rapidly back and 
forth across the upper part of the scale, this oscillation 
indicating recurring explosions within the inner screen 
which cause periodic cooling and heating of the filament. 

In the course of development of the detector it was 
observed that if the head were held with the filament in a 
horizontal position, the meter reading was lower than that 
obtained with the filament held vertical. This varia- 
tion was found to be due to progressive heating of the 
filament coils by each adjacent lower coil when the axis 
of the coil was vertical, a condition which did not occur 
when the coil axis was horizontal. Because it is frequently 
desirable to hold the head in positions other than vertical, 
the coil is mounted horizontally and the provision of the 
ribs on the handle permits the operator to hold the 
detector at any angle, still maintaining the filament hori- 
zontal, and obtain the same reading. 


S CERTAIN combustible gases, notably H.S, 
4 Lexert a poisoning effect upon metals of the 
platinum group, it is desirable to eliminate the possibility 
©: reduction of the activity of the filament from this 
cause. Attention was therefore directed toward avoiding 
poisoning of the metal. It was discovered that by main- 
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taining the platinum at an initial temperature sufficiently 
high to bring it above the point at which it functions 
catalytically, the oxidation of methane was effected re 
gardless of the presence of any catalytic poisons. 

As noted above, the detector was originally developed 
for showing the presence of methane in coal mines. Ex- 
periments soon proved, however, that the instrument 
would operate equally well when used to test several other 
combustible gases and vapors. Up to the present it has 
been found that when correctly operated the instrument 
will work satisfactorily and safely in explosive mixtures 
of the following gases and vapors, and will also determine 
the percentage concentration in air up to a point slightly 
above the lower limit of flammability : 


Methane Ethylene Methyl alcohol 
Ethane Propylene Ethyl alcohol 
Propane Butylene Propyl alcohol 
Butane Benzol Butyl alcohol 
Pentane Toluol Ethylene dichloride 
Hexane Ethyl Acetate Ethylene oxide 
Gasoline Propyl Acetate Carbon monoxide 
Acetone Butyl Acetate Hydrogen sulphide 


Ethyl ether 


Natural Gas 
(Charleston, W. Va.) 


Artificial Gas 
(Long Island City, New York) 


H» = 34.0 per cent CH, = 83.0 per cent 
CO = 24.2 per cent CaH, = 12.2 per cent 
CH, = 20.3 per cent CsHs = 4.7 per cent 
Illuminants = 4.0 per cent C,H, ete 0.1 per cent 
CO. = 4.0 per cent 
O: = 1.4per cent 
N: = 12.1 per cent 


The tests also substantiated the fact that gauze screens 
do not afford protection against explosive concentrations 
of hydrogen, acetylene, or carbon disulphide in air. The 
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Fig. 3—Graphical Representation of Table I Showing 
Relation Between Heat of Combustion and Lower Limit 
of Flammability of Typical Gases and Vapors 


apparatus, therefore, is not applicable for the detection 
of any of these gases in air. 

While testing a laboratory model detector under con- 
trolled conditions in hydrocarbon gases, Erickson noted 
that the deflection of the needle was the same at their 
respective lower limits of flammability for all members 
of any given series, although these limits range, for ex- 
ample, from 5.35 per cent for methane to 1.3 per cent for 
hexane. He found also that hydrocarbons of the ethylene 
or olefine series initiated an explosion wave at a slightly 
lower filament temperature than was required for the 
paraffine series, while a still lower temperature was re- 
quired for the acetylene series. It was found also that 
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Table 1—Calculation of Lower Limit of Flammability of Gases and 
Vapors from Relation to Heat of Combustion 


K (for any individual hydrocarbon series) = HL 
where H = Heat of combustion, in calories per gram-molecule 
L = Lower limit of flammability in air, in per cent 


Heat of Combustion Lower Limit of Flam- 


-- Gas or Vapor (calories per mability in Per Cent 


Name Formula gram-molecule) Experi- Calcu- 
mental lated 
Paraffine Series K= ae eae 35= 
Methane CH, 210,800 (A) 5.35 (B) t: 
Ethane CoHs 368, 400 3.12 3.06 
Propane CsHs 526,300 2.37 2.14 
Butane CaHw 686,260 (C) 1. 86 1.64 
Iso-Butane CyHw 683,400 1.65 
Pentane CsHw 838,300 1.42 1.35 
Iso-Pentane CsHe 843,500 1.32 (D 1.34 
Hexane CoH 989,800 (E) 1.30 (F) 1.14 
Heptane CrHie 1,149,900 FE) 1.1 (G 0.98 
Octane CeaHis 1,305,200 (BE) 1.0 (G) 0. 86 
Decane CypHe 1,610,200 (E) 0.70 
Methy! Alcohol CH,OH 182,200 (J) 6.1 6.19 
Ethyl! Aleohol C,HsOH 340,500 J) 3.56 3.31 
Propy! Alcohol C3H7OH 498,600 (J) 2.55 (G) 2.26 
Iso-Propyl Alcohol C;H,OH 493,300 (J) 2.50 (H) 2.29 
Iso-Buty! Alcohol CyHe HH 658,500 (J) 1.68 (G) 1.71 
Amy! Alcohol C.H,,OH 791,600 “E) 1.19 (G) 1.42 
Formaldehyde CH,0O 134,100 8.41 
Acetaldehyde CHO 280,500 3.97 4.02 
Pro coaiibeds C3Hs0 438,400 2.57 
Iso-Butyraldehyde C4HsgO0 596, 800 1.89 
Acetone (CH )2CO 435,800 2.5 2.59 
Methyl! Ethy! Ketone CH sC,HsCO 582,300 (EF) 1.97 1.94 
Methy! Propy! Ketone CH3C,;H;CO 750,400 1.50 
Ethyl! Nitrite CoHsNO:e 332,600 3.01 3.39 
Ethyl! Acetate CyoHsCeHyO» 544,400 2.26 2.07 
Ethy! Ether (CeHs) 0 660, 300 1.71 1.71 
Olefine Series K coal 02 
Ethylene CoH, 345,400 3.02 
Propylene CyHg 490,200 2.18 2.13 
Iso-Buty!ene CaHs 647,200 1.61 
Amylene CyHy 803,400 (FE) 1.6 (G) 1.30 
Acetylene Series K Th 60 = 
* Acetylene Cee 312,000 2.6 
*Allylene CyB, 465,100 1.74 
*Crotonylene Cys 593,100 (KK) 1.37 
* Dially! Ce 928,100 0.87 
Benaene Series K= Hef art 41- 
Benzene Cats 787,200 1.41 
Toluene Cel sCHs 934,400 (J) 1.27 1.19 
O-Xylene CeHy(CHa)e 1,091,700 (EB) 1.02 


* Note: The U. C. C. Combustible Gas Indicator is not applicable for the deter- 
mination of gases or vapors marked with an asterisk (*) 
(A) Heat of combustion values for gas or vapor unless otherwise noted 
Values from tabulations in “‘Heats of Combustion of Organic Compounds,” 
by M. 8. Kharasch, Bureau of Standards Journal of Research, Vol. 2, 1929, pp 
359-430, unless otherwise noted 
(B) Limit of flammability values for upward propagation of flame, unless other- 
wise noted 
Values from tabulations in Bureau of Mines Bulletin No. 279, ‘Limits of 
Inflammability of Gases and Vapors,” by H. F. Coward and G. W. Jones, 1928, 
unless otherwise noted 
(C) Caleulated from value in Bureau of Mines Bulletin No. 197, 1926, p. 95 
(D) Wheeler, J. Chem. Soc. (London), Vol. 99, 1911, p. 2013. 
(E) Heat of combustion of liquid 
(F) Unpublished results, G. W. Jones, U. S. Bureau of Mines 
(G) Downward propagation of flame 
(H) Richardson and Sutton, Ind. Eng. Chem., Vol. 20, 1929, pp. 187-190 
eats Landolt-Bérnstein, Physikalisch-Chemische Tabellen, 1912 edition, pp 
46 
(K) Gas Chemist's Handbook, 1922 edition, p. 554 





CHO compounds such as the alcohols, ethers, and so on, 
fell into the same class as the hydrocarbon whose radical 
forms the basis for the compound. It followed that, since 
the same filament temperature was developed at the lower 
limit of flammability by the various gases in any series, 
the quantities of heat generated in each case were identical. 
Erickson therefore derived the expression that the product 
of the heat of combustion and concentration in per cent 
at lower limit of flammability is a constant for gases and 
vapors in the same series. 

To illustrate the application of this relation to the 
determination of lower limits of flammability of various 
members of a hydrocarbon series where their heats of 
combustion and the lower limit of one member are known, 
Table I has been prepared, with the lower limits for 
methane, ethylene, acetylene, and benzene taken as the 
bases for their respective series. Comparison of the cal- 
culated and accepted experimentally determined lower- 
limit values in the tabulation shows fairly close agree- 
ment. A graphic presentation of the data in the table is 
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shown in Fig. 3. The curves for these lower limits 


naturally lie on hyperbolas having the axes as asymptote: 
As a result of this discovery and due to the fact tha: 


the difference between the constants for the paraffine, 


olefine, and benzene hydrocarbon series are compara 
tively slight, it is possible to produce an industrial ty; 
detector which will determine the explosibility of an 
unknown mixture of gases and vapors of all of these 
groups, without any necessity for knowing the compo- 
nents, or their respective concentrations in the atmosphere 
being tested. Consequently, two nearly identical types o/ 
instrument are being produced, each of which may be 
operated by the average workman; the one calibrated in 
percentage of methane for use in mines, and the other 
calibrated in 50 equal scale divisions for use in connection 
with charts showing actual percentage of some particular 
gas which may be present alone or per cent of explosi- 
bility of an unknown mixture of gases. This is the 
industrial instrument and consists of a detector head 
equipped with a 50-ft. cable, a meter case and battery 
which may be attached by a light harness to the operator's 
body. In the case of instruments intended for gas test- 
ing in refineries, the scale is divided also into a white 
section and a red section, the boundary being at the 
indication given by an atmosphere containing 0.2 per 
cent combustible gas, expressed as pentane in conformity 
with the empirical standard of the oil and marine 
industries. Readings which indicate concentrations in 
the red area are classed unsafe to breathe without gas 
masks, or to permit the presence of a flame. 


T SHOULD be noted that an atmosphere is not 

necessarily safe to breathe because the detector needle 
comes to rest at a safe indicated concentration. Such 
gases as hydrogen sulphide, carbon monoxide or hydro- 
cvanic acid may be present in small but toxic quantities. 
A special method must be employed here, as the purpose 
of the detector is to indicate the concentration with re- 
spect to the lower limit of flammability, rather than the 
toxicity of gaseous atmospheres. 

The use of a 50-ft. cable for connecting the detector 
head to the meter case permits lowering the head into all 
accessible parts of tanks, compartments and containers. 
Thus the operator may test the interior thoroughly, while 
remaining outside. If it should be necessary to enter the 
container, the instrument is readily portable. 

The industrial type detector is capable of determining 
a minimum concentration of about 2 per cent of the 
lower limit of flammability of an individual gas or vapor, 
or a mixture whose composition has not been determined. 

With this accuracy of detection, and in addition the 
advantages of being rugged, dependable, and portable, it 
is believed that an apparatus of this type will prove of 
great value to industries which face a combustible gas 
hazard without suitable means for the quick determination 
of its magnitude. 

In conclusion the authors wish to state that the suc- 
cessful development of the apparatus has been accom- 
plished through the interest and co-operation of a number 
of members of various departments of the Union Carbide 
& Carbon Corporation and of other organizations. It 's 
not possible to make personal acknowledgements to al, 
but appreciation should be expressed especially to G. |). 
Bagley, E. K. Judd, and V. M. Vertucci of the laboratory 
staff; to W. F. Hunt, H. W. Jones, William Monay, 
W. J. Staneck, and H. C. Stelling, and to engineers «! 
the electrical, safety, and mining sections of the United 
States Bureau of Mines for valuable assistance. 
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R EADERS’ VIEWS AND (SOMMENTS 


An Open Forum 


The editors invite discussion of articles and editorials or other topics of interest 





Further Findings on 
Cleveland Clinic Deaths 


To the Editor of Chem. & Met.: 

Sir :—Since the publication of the results of our chem- 
ical engineering investigation of the Cleveland Clinic 
disaster in your journal (June, page 334) we have 
repeated the determinations on hydrocyanic acid. Owing 
to the complex mixture of gases, and particularly to 
the large quantity of aldehydes present, with which 
hydrocyanic acid forms cyanhydrines, the method we 
first used gave low results. We now find that our results 
average about 1 per cent of hydrocyanic acid by weight 
based on the total weight of the films. We also made 
some very careful determinations on the amount of 
films that were present in the Cleveland Clinic film 
storage room. On the first floor of the building there 
were about 6,000 Ib. of films which were not decomposed 
during the disaster. These films were the same as those 
that were decomposed in the basement. We made four 
determinations of the weight contained in a foot of films 
filed in cabinets. The four determinations averaged 
very closely. Our results indicated that there had been 
12.500 Ib. of films decomposed. On this basis there 
would have been 125 Ib. of hydrocyanic acid produced. 
[ am inclined to think that the early and instant deaths 
were caused to a large extent by hydrocyanic acid. 

In the discussion of the testimony I believe we 
established definitely that the disaster was caused by a 
100-watt Mazda bulb and excluded the possibility of the 
disaster being caused by a match, cigarette, steam, or 
any other source of heat. R. D. MacLaurin. 
Commissioner, Trade Waste 

Department of Public Health and Welfare, 

Cleveland, Ohio. 


True Fuel Efficiency 
in W ater-Gas Making 


l'o the Editor of Chem. & Met. 

Sir :—In my communication regarding “New Develop- 
ments in Gas Making,” published in the June issue of 
Chem. & Met., there is an error in statement regarding 
‘he efficiency in the use of fuel for the making of low- 
gravity water gas. In the article it is stated incorrectly 
that there results “a somewhat increased consumption of 
both solid fuel and oil.” The oil consumption does 
in fact increase; but the solid fuel used decreases It 
ha;ens that the combined cost of fuel and oil does 
Increase, as indicated in the original article; but this 
resi'\t comes from the increased consumption in oil which 

t offset fully by the decreased use of solid fuel. 

! am indebted to Leon J. Willien, of the Byllesby 
Ei neering and Management Corporation, for informa- 
tion regarding this matter. Mr. Willien summarizes 
the situation very concisely in the following language : 

_ the production of low-gravity water gas by the use 
Ot il on the backrun increases the generating capacity 
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of the water-gas set, also increases the amount of gas 
oil used about 10 or 15 per cent, but reduces the amount 
of generator fuel 30 per cent or more. Figuring the 
cost of the raw materials used only, they are about 
3 cents more per 1,000 ft. for low-gravity gas than 
they are for normal operation; but 1f we take into ac- 
count the reduction in labor, due to the increased capac- 
itv, and the fixed charges on expenditure required for 
additional equipment to generate an amount of gas equal 
to the increase in capacity, the net cost of the low-gravity 
water gas will not be any higher than normal operation. 
The chances are that it will be a little less, if anything.” 
Washington, D. C. R. S. McBripe., 


Further Historical Findings 


To the Editor of Chem. & Met.: 

Sir :—The caption “Priority in the Matter of Chemi- 
cal Periodicals” given the editorial note in your May 
1iumber may lead to a mistaken impression. 

The first number of the Little Journal was published 
in December, 1914, and it appeared on several sub- 
sequent dates, the last being February, 1919. So far as 
we are aware, this was the first publication of its type. 
It was edited by Dr. Little and Dr. Ellwood Hendrick, 
and at one time had a circulation of several thousand. 
\t rather frequent intervals since its discontinuance 
the question of a similar publication was raised here, 
but not until Dr. Little conceived the policy for the 
Industrial Bulletin did we think the effort justified. 
The Little Journal was the progenitor of the /ndustrial 
Bulletin; whether it was partially responsible for any 
other chemical consultants’ publications of appreciable 
circulation, we are not in a position to say. At least we 
must grant it priority. RAYMOND S. STEVENS. 
Service Manager, Arthur D. Little, Inc., 

Cambridge, Mass. 


Sulphuric Acid Plant Systems 


To the Editor of Chem. & Metal. 

Sir:—I have a letter from Mr. Andrew M. Fairlie 
in which he takes exception to some of the data and to 
the conclusions which | drew in “Comparison of Modern 
Chamber Sulphuric Acid Plants,” in your July issue. 
Particularly, he feels that I failed to rate the Gaillard and 
the Mills-Packard systems as highly as is justified by 
their merit. 

Mr. Fairlie goes on to say that he can furnish actual 
operatinig data from these types of plant which will 
justify his contention. 

Needless to say, I shall be very glad to analyze any 
such data, and, if the analysis warrant, to publish a 
revised table showing my own opinion of the over-all 
merits of various systems. Tuomas R. Harney. 
Superintendent, Acid Manufacture 


Monsanto Chemical Company 
Monsanto, III. 
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Pulp and Paper Bibliography 


BrstiocRAPHY oF Pup anp Paper MAKING, 1900-1928. By 
Clarence J. West. Published for Technical Association of the 
Pulp and Paper Industry by Lockwood Trade Journal Com- 
pany, New York. 972 pages. Price $10. 


Reviewed by A. H. Cooper 


OVERING practically every phase of the pulp and 

paper industry, this bibliography has its references 
classified under 154 main subjects with subdivisions, 
alphabetically arranged as an index, so that they may be 
readily located. When it is realized that this book con- 
tains approximately 18,000 individual citations it will be 
seen that it supplies the research worker with an index 
which will save the tiresome drudgery of searching thou- 
sands of pages in order to locate articles on any partic- 
ular subject. The greater part of the literature previous 
to this period has been incorporated into the textbooks 
or has only a historical significance. 

Under each of the main subjects the general plan of 
the work consists in giving, first, references to any pub- 
lished bibliography on the subject in question, since these 
may contain references previous to 1900, followed then 
by a selected list of books and finally by references to 
the periodical literature. In each subdivision references 
are grouped in alphabetical order of the authors’ names. 
The method of classification is both scientifically and 
practically convenient. Probably no other industry has 
available such a complete systematic index of its litera- 
ture as this book furnishes to the pulp and paper makers. 


* * * * 


Colloidal Salts 


By Harry Boyer Weiser. McGraw-Hill 
Price, $5. 


THe CoLLoma SALTs. 
Book Company, New York, 1928. 404 pages. 


Reviewed by Harry N. HoLtMEs 


HIS extremely useful book properly follows 

Weiser’s book on “The Hydrous Oxides.” The 
author has brought together a great amount of informa- 
tion from widely scattered sources and has interpreted 
it with clear vision. 

The six main sections deal with colloidal sulphides, 
colloidal sulphates, colloidal halides, colloidal ferro- 
cyanides, colloidal silicates, and miscellaneous colloid 
salts. The fifteen or more sulphides require 156 pages 
of treatment, while 12 pages suffice for the introductory 
chapter on the formation of colloidal salts, largely 
devoted to von Weimarn’s ideas. Possibly this first 
chapter is too brief. Under the sulphides is included 
a good discussion of lithopone and other pigments as well 
as ore flotation and the phorescent sulphides. 

Photography is included under the halides. The section 
on the ferrocyanides leads into a most interesting dis- 
cussion of the permeability of membranes, ultra-filtration, 
dialysis, and Donnan’s theory of membrane equilibrium. 
The antagonistic effects of ions on colloidal systems is 
a field in which the author is very much at home, and 
consequently a well-reasoned chapter is presented. 

The section on the silicates is not long but it includes 
the glasses, clays and silicate gels (not “silica gels’’). 
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The base-exchange gels are well discussed, but the 
paragraph on the phosphates lacks reference to the 
similarity of colloidal ferric phosphate and ferric 
arsenate. 

The book fills a need and should be placed in the 


colloid section of every library. 


* * * * 


Refrigerating Handbook 


HANDBOOK OF REFRIGERATING ENGINEERING. By W. R. Wool- 
rich. D. Van Nostrand.Company, New York, 1929. 331 pages. 
Price, $4. 


} es compiling this small volume, the author’s purpose 
has been to provide both a handbook for operating 
and constructing engineers and a text for the engineer- 
ing student. As a consequence of its dual purpose, the 
book is perhaps not as satisfactory in its capacity of 
handbook as it is as a text, since certain compromises 
have been necessary. 

A great deal of valuable information has been in- 
cluded, however, although a number of engineering fea- 
tures which would seem logical in a handbook do not 
appear. The loss is not particularly important as the 
deficiency is easily filled by one of the standard engineer- 
ing handbooks. Certain mechanical matters are more 
unfortunate, notably omission of a table of contents, 
use of type too small for easy reading in many of the 
tables and too great reduction in a majority of the 
graphs, also making for difficult use. It is to be hoped 
that these small annoyances will not mar future editions 
of what is otherwise a valuable adjunct to the engineer’s 
library. 

x * * x 


Unit Processes in Potash Production 


FoRTSCHRITTE IN DER Kaui-[Npustrig. By C. Hermann. Verlag 
von Theodor Steinkopff, Dresden und Leipzig. 115 pages. 


Reviewed by H. H. Storcu 


OLLOWING a brief summary of the nature of the 

potash ores available from Alsatian and German 
deposits, and an outline of the treatment of these ores, 
the main portion of this book is devoted to a discussion 
of the development of machinery for various operations 
such as leaching, preheating, clarifying, cooling and 
crystallizing, evaporating, washing, filtering, drying, and 
so on. No discussion of mining or grinding machiner) 
is given. The third and last section of the book contains 
a short description of the various byproducts of thie 
potash industry. 

Under leaching the development from batch operation 
in conical-bottomed dissolving kettles heated by direct 
injection of steam, or in flat-bottomed, steam-jacketed 
mechanically agitated kettles, to the various types 0! 
continuously operating dissolvers, is described. The lat- 
ter are essentially long troughs containing steam coils and 
spiral propellers for moving the material to be leacled 
countercurrent to the solvent, the residue being removed 
by a bucket elevator. 
Of the three types of preheaters, the first consists 0! 
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a cylindrical nest of narrow tubes through which the 
liquor is passed at high velocity, heating being accom- 
plished by means of a steam chest surrounding these 
tubes. The second is essentially a tall cylinder contain- 
ing five double-walled tubes of large diameter. Steam 
is passed through the annular spaces of the double-walled 
tubes, countercurrent to the passage of the liquor, which 
fills the space inside and outside of the tubes. The third 
type of preheater is practically the same as the first 
except that steam is passed through the tubes and the 
liquor circulates outside of these through a storage 
vessel above the heating tubes. 

For clarification of leach liquors simple, conical-bot- 
tomed settling tanks with and without a central well 
which serves as a baffle, and the Kelley and Sweetland 
filter presses are described. 

For the purposes of cooling and crystallization, the 
wasteful batch operation using simple crystallizing vats, 
has been replaced by three types of continuously oper- 
ating devices, viz.: the long trough containing cooling 
coils and spiral propeller for transporting the crystal 
sludge, the spray tower, and the vacuum cooler. As 
typical of the first apparatus, that manufactured by 
Krupp-Grusonwerke in Madgeburg-Buckau, is described 
in detail. This trough cooler is 30 meters long by 2.5 
meters wide and 2.5 meters high. It contains a trans- 
port spiral in the bottom (of conical-shaped cross- 
section). The trough is divided into thirteen to sixteen 
compartments each of which is almost completely filled 
by eleven narrow cooling cells placed parallel to the 
walls of the trough. Baffles are so arranged that the 
liquor is forced to flow downward to about half the 
depth of the trough before leaving each compartment. 
The crystal sludge is removed at the end of the trough 
by a bucket elevator. About 25 cu. meters per hour of 
liquor at 90 deg. C. can be cooled to within a few degrees 
of the initial cooling brine temperature. 

The development of the spray tower is described, the 
earlier types attempting to use large nests of angle iron 
in order to obtain large surface exposures, and various 
devices for heat recovery. The type of spray tower now 
most extensively used in the potash industries consists 
simply of a wooden tower of at least 400 sq. meters 
cross-sectional area, and 22 meters high. The hot 
liquors are sprayed into the top of the tower, and the 
cooled liquor containing crystals which have separated 
is collected on the inclined bottom of the tower, and 
thence conveyed to the dewatering mechanisms (settling 
tanks, filters, etc.). Air ports are inserted immediately 
above the bottom of the tower. These spray towers have 
a capacity of over 200 cu. meters of liquor per hour. 

The two types of vacuum coolers depend on the liquor 
supplying heat for the evaporation of water from itself, 
when introduced into an evacuated conical-bottomed tank. 
One type recovers heat by means of surface condensers 
through which brine for preheating is circulated, and the 
other uses a brine spray for condensation of steam evap- 
orated from the hot liquors. Both types employ two or 
three effects, the liquor being exposed to a higher vacuum 
in the second and third effects. Permanent gases are 
tnoved by spray pumps utilizing cold brine or water. 
three effects are employed a heat recovery of about 65 
per cent may be obtained. 

\pparatus for the washing of KCl crystals by 
‘antation with water or dilute brine consists of a 
ise-bottom tank with a mechanical device for raking 
the washed crystals out of the tank. In cases. where 
washing by decantation is not desirable, either the Wolff 
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rotary vacuum equipped with spray nozzles for washing 
the filter cake, or a centrifugal machine is employed. 

A description of rotary driers, Cottrell dust precip- 
itator, and storage and loading machinery completes the 
main section of this book. 


* * * ® 


Metallurgical Treatises 


Tue Principces oF Metatturcy. By John L. Bray. Ginn & 
Company, Boston, 1929. 568 pages. Price, $5.80. 


Reviewed by GitBert E. Doan 


ROFESSOR BRAY’S treatment of the subject is 

broadly academic without, however, neglecting the 
industrially important aspects of the craft as practiced 
in the present day. It is rather fully illustrated by 
sketches and photographic reproductions. The author 
finds the usual difficulties with abstruseness in attempt- 
ing to speak in general terms of a craft so diversified as 
metallurgy. His illustrations of cases in point, however, 
are well chosen. There is some sacrifice in scientific 
accuracy by way of making statements in a more popular 
style. The language is simple and direct. 

To the metallurgy of copper, of silver and gold, and 
of iron and steel are devoted some seventy pages each. 
The chapter on preparation of ores, and that on refrac- 
tories, although much abridged, form a competent intro- 
duction to these subjects and should be well received. 
In most cases the discussion of the processes is limited to 
American practice. Likewise the literature references at 
the end of each chapter include publications in the 
English language only. For elementary textbook use 
these limitations will not be felt. For this use these 
chapters as well as those dealing with lead, zinc, 
aluminum, tin, and the minor metals are well presented 
in the text and especially well illustrated. There also is 
a chapter on metallography, as well as one dealing with 
fuels, one with slags and fluxes and one with the process 
of roasting. 


Biast FurNACE Practice. Vol. I, General Principles, Raw Ma- 
terials. By Fred Clements. Ernest Benn, Ltd., London, 1929. 
538 pages and 3 “schedule” wall charts. Price, 63s. 


HETHER or not this extensive work will “materi- 

ally assist in the revival of the British iron and steel 
industry,” the expended effort and comprehensive mate- 
rial offered would certainly seem to merit at least such 
a self-sufficient reward. For Mr. Clements builds his 
structure from the very foundations, thus answering the 
imminent question of how so much can justifiably be 
written on so specialized a subject. 

The complete work is to encompass three volumes, the 
present one dealing with the principles and all phases of 
raw materials. When this is found to include detailed 
studies of chemical theories, economics, ore preparation, 
coke production, and loading and conveying methods, then 
it can be said to have claims on more than specialized 
attention. This becomes more emphatic through its con- 
sideration of extra-British practice in the various opera- 
tions. Throughout the text are given numerous repro- 
ductions and tables, while appended are three large charts 
giving operating schedules for a variety of furnaces. 

The ensuing two volumes, it is announced, will cover 
“Design of Plant and Equipment,” and ‘“Operation- 
Utilization of Subsidiary Products.” 
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Selections from Recent Literature 





Meta. Coatines. Jas. Silberstein. 
Brass World, July, pp. 170-1. The 
four principal methods of applying 
metal coatings (hot dipping, electro- 
deposition, diffusion or sherardizing and 
metal spraying) are compared. Electro- 
plating is the preferred method where 
appearance is the main consideration; 


but for protective uses, choice of 
method depends on conditions. Hot 
dipping is useful chiefly for tin and 
zinc lin, being more expensive and 


less effective than zinc, is used only 
where zinc is unsuitable—e.g., for food 
containers. For applying zinc to tron, 
the dipping method has in general a 
cost advantage; but the margin is small 
and may be more than offset by a rela 
tively slight change in conditions. The 
thickness of a hot-dipped coating must 
be about three times as great as an 
electrodeposit ; and the high temperature 
used in dipping sometimes is detrimen- 
tal to the physical properties of the 
iron. The sherardizing process has a 
cost advantage for small articles 
(screws, bolts, hooks and small fittings ) ; 
but this method also has the disadvan- 
tage of high temperature, and does 
not give a high-grade coating. Finer 
thickness control is possible than with 
dipping, but not so fine as in electro- 
plating. The Schoop spray method, 
like sherardizing, gives a matte surface 
finish. It costs about three to six times 
as much as a dipped coating, but has 
the great advantage of being applicable 
to large surfaces or structures, for 
which the other methods cannot be used. 
It can be used for coating tanks, struc- 
tural steel and the like Since this 
process has a distinct field of use in 
which the others do not enter, a direct 
cost comparison would not be significant. 


CHEMICAL Leap. W. Henry Ibbot- 
son. Industrial Chemist, July, pp. 267- 
8. The use of lead as an easily worked 
and acid-resisting metal has gained wide 
acceptance in the construction of 
chemical plants. Some practical con- 
siderations are discussed, as they come 
up in the erection, maintenance or re- 
pair of chemical equipment fabricated 
from or lined with lead. The first 
essential is purity, because the acid- 
resisting properties are greatly reduced 
by even small quantities of impurities. 
A very small quantity of copper, how- 
ever, probably is beneficial, at least for 
most uses involving exposure to acid. 
It may be that the copper counteracts 
the harmful effect of traces of other 
metals, rather than having a positive 
beneficial effect of its own. The British 
Engineering Standards Association 
specifies upper limits as follows: silver, 
0.002; bismuth, 0.005: iron, 0.003: 


antimony, 0.002; zinc, 0.002, and copper, 
0.05 per cent, the total impurities other 
than copper not to exceed 0.01 per cent. 
Since the protective effect of lead de- 
pends on formation of a corroded film 
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on the surface which prevents further 
attack, use should be under conditions 
not subject to mechanical disturbances 
which might remove or destroy the 
continuity of this film. For this reason 
also, the thickness of lead to be used 
should be adapted to the severity of the 
conditions. A table of strengths is 
given, showing recommendations for 
various uses. For some uses, antimonial 
lead is preferable to the pure metal— 
e.g., in acid eggs and vessels which need 
sufficient rigidity for self-support and 
will be exposed only to cold acid. Lead- 
lined apparatus, when the lining ts 
properly applied, is durable and_ has 
many uses, 


DRYING. K. Rengew. Chemiker- 
Zeitung, June 26, pp. 496-7. Some 
recent developments in driers for 
chemical products are reviewed. The 
include a cupboard drier for variable 
materials such as medicinals, dves, 
casein and pasty products; a continu- 
ous conveyor drier with an air-per- 
meable band conveyor swept by lateral 
or vertical air currents; a rotary drum 
drier, especially suitable for inexpen 
sive drying of waste materials or by- 
products ; and counter-current drum 
driers, for cases in which a small re- 
sidual moisture content or a high heat 
content is wanted in the material as it 
comes from the drier. Phetographs 
are shown. 


Fusep Sat Exectrotysis. Richard 
Lorenz and Robert Winzer. Zeitschrift 
fiir anorganische Chemie, July 6, pp. 
193-202. The commercial preparation 
of alkali metals by electrolysis of their 
fused salts is considered from the stand- 
point of the phase rule, with emphasis 
in the production of metallic sodium 
from a bath of mixed sodium and cal 
cium chlorides. An_ explanation is 
given why sodium, containing only 
about 1.5 per cent of calcium, is ob- 
tained from a bath containing a large 
proportion of calcium chloride. The 


equilibrium state in the reaction between- 


Ca, Na and their chlorides can be ap- 
proached from either side; for practical 
reasons, approach from the sodium side 
is preferable. The equilibrium is inde- 
pendent of the temperature and of the 
relative amounts of the two liquid 
phases. Other fused salt systems also 
have been observed in which the tem- 
perature coefficient was very small. 


InpUsTRIAL Sarety. Johann Eggert. 
Chemiker-Zeitung, July 3, pp. 513-4. 
Problems of accident prevention in 
chemical plants are discussed from the 
standpoint of the hazards involved in 
the buildings and their service equip- 
ment (light, water, gas, power, heating 
and ventilating), in the machinery, the 
raw and finished materials and the 
personnel. The liability of workmen to 
accidents depends chiefly on their in- 


telligence, attentiveness, adaptability <o 
environment and capacity for perform- 
ing unusual tasks. Too often fals 
economy in first cost or maintenance oi 
buildings and machinery is responsibl 
for hazardous conditions, a common 
instance being the failure to use acid 
proof material or adequate protectiv: 
coatings where corrosive condition 
exist. Proper instruction of worke1 
in personal hygiene, particularly a 
related to special conditions arising 
from their employment, also is ofte: 
neglected. In small plants it is als 
common to place too much responsi 
bility on the chemist-manager, who i: 
expected to be architect, engineer, ma 
chine designer, electrician and foremai 
in addition to his chemical duties. Eve: 
in small plants one official should b 
made responsible for all safety matters 
in active co-operation with the technical 
men and with all departments of the 
plant. This plan, which before the 
War was in use even in Russia, has 
not been widely enough adopted and 
should be encouraged. 


SHERARDIZING. A. P. Petrie. Meta 
Industry (New York), July, pp. 328-9 
Sherardizing differs from other methods 
of rustproofing iron with a zinc coating, 
in that the zine actually is alloyed with 
the iron. From the greatest depth oi 
penetration the zinc content increases 
toward the surface to a ratio of 92 
parts of zinc to 8 of iron. This is cov 
ered by a thin layer (about 0.005 in 
of unalloyed zinc. The usual depth oi 
penetration is about 0.002 in. This 
can be increased by longer treatment. 
but such increase involves a dispropo1 
tionately large increase in the thickness 
of the pure zinc layer. A _ limitation 
to the use of sherardized articles not 
commonly recognized is that the pro 
tection is very poor if the metal is 
immersed in still water. On iron, 
sherardized coating does not resist acid 
attack; but on brass the coating is quite 
resistant. Also, sherardized brass ca 
be polished without destroying the pr 
tective coating, but sherardized iro: 
cannot. 


Woop IMPREGNATION. Robert N« 
wotny. Zeitschrift fiir angewandt 
Chemie, July 6, pp. 717-21. The bore 
hole method of increasing the effectiv: 
ness of wood preservation by impregna 
tion is unnecessary with pine, whic! 
readily takes up the preservative; bu 
it is useful with fir, making the latt: 
quite equivalent to pine in the effectiv: 
ness of the treatment. This statement 
applies in particular to the open-troug! 
method of impregnation. Another in 
portant feature is the saving in pr 
servative. Thus a 33-ft. pine pole, 
7 days soaking, will absorb about 30 
g. of sublimate. A drilled fir pole, « 
like size and in like time, absorbed on! 
219 g. of sublimate but was equally w: 
preserved. The fine holes which a 
drilled in the wood for this purpos 
do not appreciably weaken the po! 
This is confirmed by American expe! 
ence, where the network of holes 
quite closely spaced. As compared wi' 
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the recently proposed process of deep 
kyanizing, the borehole method has the 


advantage of not needing high tem- 
peratures. Tables of data, showing 
direction and depth of penetration, 


number of holes, quantity of preserva- 
tive retained and the depth and of ar- 
rangement of the holes are given. 
Photographs of cross-sections of poles 
are shown, to illustrate the data in the 
tapes. 


Usinc Harp Water. F. Mainz. 
Zeitschrift fiir angewandte Chemie, 
July 13, pp. 734-6. In processing tex- 
tiles, considerable difficulty is encoun- 
tered if hard water is used, because 
calcium and magnesium soaps form on 
the fabric and cling with extraordinary 
tenacity. If these insoluble soaps can 
be kept in a state of fine dispersion— 
that is, if flocculation can be prevented 
—they do not precipitate on the fiber 
and no damage is caused. A new sul- 
phonated oil product, containing true 
carbon-linked sulphonic acids of the 
higher fatty acids, has been obtained 
which is much more effective than other 
available protective colloids. Only 0.3 
g. per liter is needed of this sulphonated 
oil to prevent flocculation of a solution 
of 1 g. of soap in a liter of hard water. 
In textile processing, the protective 
colloid may be added to the first rinse 
water, relying on the excess soap for 
protection in the soap solution. Even 
the precipitation of calcium carbonate 
from water having temporary hardness 
is largely or entirely prevented; and 
calcium-sensitive dyes or intermediates 
also are effectively held in dispersion. 


HAMMER Mitts. Alfred Karsten. 
Chemische Fabrik, July 10, p. 325. In 
grinding materials which tend to lump 
together, such as lignite, the ordinary 
hammer mill is unsatisfactory because 
of clogging, even if a wide-meshed 
sieve is used. Since the lumping 
tendency of a material may vary a great 
deal, according to moisture content and 
other factors, the same size sieve will 
not always give the same particle size 
of the mill output, and frequent sieve 
changes become necessary. To meet 
these difficulties, a new hammer mill 
has been designed which has no sieve 


or grate. The construction of this mill 
and its details are described and 
illustrated. 

REFRACTORIES. M. W.. Travers. 


Chemistry & Industry, Feb. 1, pp. 106-7. 
Refractories which perform well in a 
test furnace, where the body of the 
brick does not become as hot as the 
lace. may fail quickly if the whole brick 
is heated under even a moderate load— 
&g., 10 Ib. per square inch. A preheat- 
ing treatment which vitrifies the fire- 
brick is described. This prolongs the 
service life if proper use is made of the 
refractory thereafter; e.g., if it is used 
Ina glass pot, the pot should not be 
heate! for a long time without a glass 
batch in it. The behavior of silica re- 
Tactories is quite different from that of 
the fireclay refractories, one of the chief 


differences being that the strength of 
the silica type is less dependent on the 
viscosity of the bonding agent. Silli- 
manite refractories behave like the 
silica type up to 1545 deg. C., at which 
temperature sillimanite changes to mul- 
lite and the behavior becomes like that 
of the fireclay refractories. Clay being 
the only satisfactory bond for mullite, 
1545 deg. C. may be considered the 
upper limit of usefulness of sillimanite. 
Below this temperature it shares with 
the silica materials the advantage of re- 


taining its resistance to deformation 
under load better than fireclay. 
Ozone. A. Vosmaer. Chemisch 


Weekblad, March 30, pp. 184-6. Ozone 
has numerous applications in chemical 
industry, other than its common uses of 
sterilizing potable waters, purifying 
sewage and freshening-foul air. In 
bleaching it is slower and less simple 
to use for cotton than would be expected 
from its extreme oxidizing power, but 
it can be very successfully used for 
bleaching beeswax, drying and non- 
drying oils, paper pulp, starch, etc. 
With proper skill and care in applica- 
tion, ozone bleaching of cotton goods 


Other 
are in improving the quality of mineral 


also is quite satisfactory. uses 
oils and soaps; deodorizing crude wool, 
fat; manufacture of peroxides; treating 
wine and distilled liquors, and making 
a very elastic plastic from drying oils. 
A tar product, quite plastic at about 
50 deg. C., but quite hard at room tem- 
peratures, can be made by ozonizing tar. 


Heat Loss 1n Borters. Max Berger. 
Apparatebau, March 22, pp. 61-4 De- 
posits of ash dust and soot cause even 
more heat loss in boilers than is com- 
monly supposed. A blower which can 
be installed in boilers for removing such 
deposits has been developed. Three de- 
signs are described and illustrated; one 
for fire-tube boilers, one for the locomo- 
bile type and a portable blower operated 
by hand. All three designs utilize steam 
from the boiler being cleaned, but are 
arranged so that the steam carries with 
it the hot air in the boiler. This per- 
fectly dry air-steam mixture is much 
more effective than steam alone. In a 
trial of a boiler with and without the 
blower, the ratio of steam produced per 
unit of heating area was 20.6 to 16.8 
in favor of the blower installation. 


—— 


Recent Government Publications 


Documents are available at prices indicated from Superintendent of Docu- 


ments, Government Printing 


O fice, 


money order; stamps and personal checks not accepted. 


Send cash or 
When no price ts 


Washington, D. C. 


indicated pamphlet is free and should be ordered from bureau responsible 


for its issue. 


Million-Dollar Markets for American 
Leather, by J. Schnitzer. Bureau of 
Foreign and Domestic Commerce Trade 
Information Bulletin 632. 10 cents. 

The Marketing of Mercury, by J. W. 
Furness. Bureau of Foreign and Do- 


mestic Commerce Trade Information 
Bulletin 631. 10 cents. 
Glass Production Costs. Two re- 


ports of the U. S. Tariff Commission 
on differences in costs of production in 
the United States and in the principal 
competing country, as ascertained pur- 
suant to the provisions of the Tariff Act 
of 1922. One of these deals with Win- 
dow Glass, price 10 cents, and the other 


-with Cast Polished Plate Glass, price 


15 cents. 

Flaxseed. Report on differences in 
costs of production in the United States 
and in the principal competing country, 
as ascertained pursuant to the provi- 
sions of the Tariff Act of 1922. 15 
cents. 


Inflammability of Mixed Gases, by 
G. W. Jones. Bureau of Mines Techni- 
cal Paper 450. 10 cents. 


Calcium Sulphate Retarders for Port- 
land Cement Clinker, by Ernest E. 
Berger. Bureau of Mines Technical 
Paper 451. 10 cents. 

Methods, Costs, and Safety in Strip- 
ping and Mining Coal, Copper Ore, 
Iron Ore, Bauxite, and Pebble Phos- 
phate, by F. E. Cash and M. W. von 
Bernewitz. Bureau of Mines Bulletin 
298. 70 cents. 


Bibliography of Petroleum and Allied 
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Substances, 1922 and 1923, by H. Brit- 
ton. Bureau of Mines Bulletin 290. 
$1.00. 

A Method for the Sizing of Ore by 
Elutriation, by John Gross and others. 
Bureau of Mines Serial 2951. Mime 
ographed. 

The Relation of Table Feed Prepara 
tion to Table Efficiency, by A. W. 
Fahrenwald and W. F. Meckel. Bureau 
of Mines Serial 2949. Mimeographed. 

The Disposal of Oil Field Brines, by 


Ludwig Schmidt and J. M. Devine. 
Bureau of Mines Serial 2945. Mime- 
ographed. 

Mineral Wool, by J. R. Thoenen. 
Bureau of Mines Circular 6142. Mime- 
ographed. 

Selected Bibliography of Minerals 
and Their Identification, by Oliver 
Bowles. Bureau of Mines Circular 
6148. Mimeographed. 


Crushing Resistance of Minerals, by 
S. R. Zimmerley and John Gross. Bu- 
reau of Mines Serial 2948. Mimeo- 
graphed. 


The Float- and Sink-Testing of Fine- 
Size Coal, by Byron Matthew Bird and 
Harold Eli Messmore. Bulletin 46 of 
the University of Washington Experi- 
ment Station. This and the paper de- 
scribed in the next paragraph are joint 
studies of the U. S. Bureau of Mines 
staff and the universities involved. 

A Specific Gravity Study of Alabama 
Coals, by B. W. Gandrud and S. A. 
Britton. Bulletin No. 2 of the Uni- 
versity of Alabama. 
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Comparative Indication of 
Flow Through Systems 


By Frep ENMARR 
Dayton, Ohio 


YERY OFTEN it is desirable to 
know the distribution of fluids 
through several lines or processes of a 
parallel or multiple system of operation. 
Familiar examples of such layouts are: 
air supplied to a number of furnaces, 
ejectors, or other operations of several 
units each; liquids flowing to or from 
similar apparatus; gas going through 
scrubbers, washers, purifiers, and so on, 
or to points of consumption. 

In the case of gas flowing through a 
battery of scrubbers where a stream of 
oil percolates over the interior wooden 
hurdles or other mechanism, normally 
the oil pumped to each unit is main- 
tained equal. If for any reason, the 
amount of gas varies to these scrubbers, 
unequal absorption occurs with subse- 
quent waste of recoverable vapors and 
poor oil operation. If one or two oxide 
boxes of a multiple battery receive large 
quantities of gas, due to possible stop- 
page or packing of other boxes, these 
are overburdened and soon become 
saturated. Of course, chemical tests in 
dicate the character of operation, but 
this takes time and considerable effort. 
It would be much more desirable tc have 
a direct indication of the actual flow 
through the various lines that the 
regulation of the operation could be in 
stantaneous. Pressures, or even tem 
peratures, are of little use on flows 
coming from a single source. 

\ very simple method for deriving 
the flows through the various lines is by 
means of home-made Pitot tubes and 
U-gages. If these lines are all alike in 
size and arrangement, the deflection of 
the U-gage gives direct indication of 
the actual flow 
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Arrangement for Indication 
of Liquid Flow 


The illustration shows the form of 
tube used by the writer. A pair of 4-in. 
or }-in. brass tubes, depending on the 
size of line, are cut at a 60-deg. angle 
at one end and threaded at the other. 
These are screwed into the inside of a 
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suitable sized pipe plug which has been 
drilled and tapped from both sides. The 
length of the tubes is such that when 
the plug is screwed into the pipe line, 
the center of the elliptical opening is 
exactly at the center of the pipe line— 
i.e., at the center of the flow. The cut 
ends face up and down stream. 

The external connections are run to 
a U-gage containing a suitable medium 
—mercury for liquids, light oil for 
gases, and so on. Where the flow of 
gases is of low velocity, differential or 
two-liquid gages can be utilized. The 
flow will be indicated by the square root 
of the deflection or differential pressure 
obtained. The U-gages can be cali- 
brated to give the actual fiow in the 
proper units. Recording differential 
gages can be substituted for the U-gages 
and recording meters thus devised. As 
a specific example, an arrangement of 
Pitot tubes was used on four water 
pumps that supply a large water tank. 
At times we could get more water with 
two pumps in good condition than all 
four pumps with worn impellers. These 
gages and Pitot tubes told us at once 
which pumps were giving us water and 
which needed repairs. 


An example of the operation of these 
gages on the pumps mentioned might be 
worth perusal. All pumps were of the 
same size and delivered into the same 
size pipe lines. The Pitot tubes were 
installed identically. 


Pump No () (2) (3) (4) 
Operating. Shut On On On 
Off 

Differential reading of 

U-gage,inchesmercury 0 5 12 13 
Square root... Wikia a. - ae 3.60 
Relative flow No. 2 as 

unity oo a 0 l 1.55 1.62 
Per cent of total delivery 0 23.9% 37.2% 38.9% 


From these figures we can readily see 
which pumps are doing the work and 
can gradually note the wearing out of 
impellers. We are always prepared for 
breakdowns. Before we had no method 
of determining the efficiency of any 
pumps, as the pressures, speeds, etc., 
were always identical. Curves were 
made up to give us actual flows, al- 
though the readings of the U-gages were 
sufficient. The writer has applied the 
same process to gas, air, and other 
liquids, as well as to water. 

The advantage of this type of Pitot 
tube is easy manufacture, quick clean 
ing by pushing a wire through the tube 
and plug, and easy handling. 
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Pouring H,SO, From Drums 
J. COHEN 


_ eae 
Vanager American Chemical Products 
Company, Rochester, N. Y. 


N OUR plant a very simple device 
was found useful for the emptying of 
50- and 100-gal. drums of concentrated 
sulphuric acid, where small quantities 
are required intermittently. This type 
of container has, by virtue of the device, 


become a more convenient one to use 
than a carboy. 
As the accompanying illustration 


shows, the device is very simple, consist- 
ing merely of a 2-in. malleable iron solid 
bushing which has been drilled and 
tapped with a }-in. and a }-in. pipe 
thread. A 4-in. black street L is screwed 
into the small opening, while two short 
pipe nipples and a 45-deg. L comprise 
the larger pouring outlet. A 2-ft. rub- 
ber tubing is attached to the former and 
stoppered with a cork while at rest; a 
rubber stopper closes the larger opening 
while not in use. 

For operation both stoppers are re- 
moved, and the user holds the end of the 
rubber tube with one hand, rolling the 
drum at the same time; the pitcher or 
receptacle is held at the pouring outlet. 
The entire arrangement is easy to con- 
trol, the acid pouring out smoothly with- 
out gurgling and being under instanta- 
neous check. 
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Pouring of 


for Convenient 
H,SO, from Drums 


Connection 


A further use made here of this type 
of connection is in blowing out the con- 
tents by means of compressed air. In 
this case a long running thread is made 
in the }-in. pipe nipple, going through 
the plug, and another length of pipe is 
attached reaching almost to the bottom 
of the drum. 

oe 


A simple method of continuously 
sampling the load of a belt conveyor 
carrying moist solids is to arrange 4 
small wheel about 18 in. in diameter to 


float upon the load. A scraper in con 
tact with the wheel on the “down” 
side, discharging to a box or chute, 
completes the apparatus. If the solids 
are dry and will not adhere to the 
wheel, several small metal buckets at- 


tached to the periphery will accomplish 


the desired result. 
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Demountable Return 
Bend 


NEW return bend, known as the 

“Stockham Fantz” type, has just 
heen placed upon the market by the 
Stockham Pipe & Fittings Company, 
Birmingham, Ala. The features of this 
new return bend include speed of in- 
stallation, ease of replacement, inter- 
change or inspection of tubes or bends, 
safety and reduction in lost time, 

The accompanying drawing 
the bend in cross-section. It 


shows 
will be 





Shown 


Return Bend 
in Partial Section 


Fantz Type 


seen to consist of a yoke into which two 
tubes are inserted. The tubes are sup- 
ported by means of split rings against 
flanges in the bottom of the yoke, while 
the bend proper is sealed against the 
tubes with a ground joint and held in 
place by means of toggles and lock 
screws. Through this arrangement any 
tube or tubes may be changed or ro- 
tated without destroying any other tube 
in the bank. As it is not necessary to 
roll the tubes in the field, there is no 
danger of damage from this source. 
(he bend portion, being most subject 
to corrosion and erosion, is easily re- 
placeable. 

The new return bend is intended for 
use in tube stills, heaters, coils and all 
installations where tubes are assembled 
into banks. It is made in all sizes up 
to 5 in. and for pressures to 1,200 Ib. at 
1.000 deg. F. 
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Corrugated Alloy Sheets 


A. RECENT announcement made by 
4% the New Jersey Zinc Sales Com- 
pany, 160 Front Street, New York, is 
that of “Zilloy,” a zine alloy roofing 

1 siding material made in the form 
ot corrugated sheets. The material is 


produced in thicknesses from 12 to 16 
m1 


~>F 


zinc gage, having a pitch of in. and 
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a corrugation depth of § in. and 1 in. 
The 1-in. depth will permit a span 124 
per cent greater than the {-in. depth. 

It is pointed out that no protective 
coating need be applied to this material 
as in weathering it develops a tena- 
cious coating of basic zinc carbonate 
and zine oxide which is said to furnish 
its own protection. 

~ fe . 


High Speed Press 


NEW development, just announced 
by the Hydraulic Press Manufac- 
turing Company, Mount Gilead, Ohio, 
is a high-speed hydraulic press intended 
for embossing and similar operations. 
It is said to have all the speed of me- 
chanically operated presses, and in ad- 
dition automatic control and extreme 
flexibility. The press finds application 
in the embossing of leather and arti- 
ficial leather, and the pressing of rubber 
goods, composition and fiber sheets. 
The press is now available in the 
1,000-ton size and is to be made in a 
range of capacity from 250 tons up. It 
is powered by means of a hydraulic 
power generator, electrically driven, 
which incorporates the automatic con- 
trol features. These features, once set 
in motion, automatically carry the press 
through a cycle of operation which in- 
cludes rapid closing, followed by a 
slower pressing speed, after which the 
pressure is built up to a predetermined 
maximum. This maximum is held for 
a definite time, after which the pressure 
is released, and the press is opened. 


fe 
High-Frequency Furnace 
Foundry 


NFORMATION has recently be- 
come available concerning the pio- 
neer foundry installation of high-fre- 
quency coreless induction furnaces. 





Two of the Induction Furnaces 
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This was made in 1927 at the Beaver 
Falls plant of the Babcock & Wilcox 
Tube Company and consists of four 
Ajax-Northrup furnaces, two of 400 Ib. 
and two of 1,000 lb. capacity. These 
are used mainly in the production of 
chemical and abrasive-resisting alloys 
which require pouring temperatures of 
from 2,900 to 3,200 deg. F. The output 
of the foundry is 4,000 Ib. per 9-hr. day 
and it has been found that remarkably 
constant analyses are possible with the 
equipment. The average electrical in- 
put per ton of metal has been found to 
be about 980 kw.-hr. Furnaces having 
an acid lining give 200 or more heats 
without relining. 


~~ 


Double Balanced Screens 


NEW SERIES of Rotex screens 
known as No. 40 has recently been 
introduced by the Orville Simpson 
Company, Cincinnati, Ohio. The series 
is made in sizes having from one to 
four decks, with screening surfaces 
varying from 40 in. x 120 in. to 40 in. 
in. 
A feature of the new series is an im- 
proved system of double compensating 
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New Design of Compensating Balance 
Wheels Used Nos. 40, 50 and 60 
Series Rotex Screens 


balance wheels which has been applied 
also to two larger series made by this 
company. The accompanying drawing 
shows how this compensation has been 
obtained by means of two balance wheels 
which rotate at the same speed in oppo- 
site directions on a single shaft. The 
effect of the smaller balance wheel is to 
cancel any forces which are left unbal- 
anced by the large wheel at any position 
in the circular rotation of the screen. 
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Allov for H.SO, 


INCE the preliminary announcement 
of its new alloy, Durimet, in Chem. 
& Met. (page 306, May, 1929), the 
Duriron Company, Dayton, Ohio, has 


4A 0 





given out further information concern 
ing this product. 

It will be recalled that this is a nickel 
silicon steel containing copper, and that 
it 1s austenitic and non-magnetic. It 
may be welded, machined, cast, rolled, 
forged and fabricated. It has now been 
used for pickling tanks, giving an indi- 
cated life of five to seven years. Used 
in connection with a fume hood, and 
subjected to vapors of sulphuric, hydro- 
chloric and nitric acid fumes, as well 
as hydrofluoric acid vapors, the metal 
showed an indicated smooth corrosion 
rate of 0.002 in. penetration per yerzr 
upon one side. In addition, a number 
of laboratory tests were made with sam- 
ples subjected to constant agitation, the 
results being as follows: 


Loss Mgms Inches 


per Sq.Cm. Pen't'n 
Solution Six Hrs per Yr 
Acetic Acid 10 per cent 0.50 0.035 
Acetic Acid, Glacial 2.10 0.147 
Saturated Aluminum Sulphate, 
plus | per cent Sulphuric 
Acid 0.10 0.007 
Ammonium Chloride l0percent 0.26 0.018 
Ammonium Sulphate | 0percent 0.21 0.014 
Calcium Hypochlorite 0.53 0.037 
Chromic Acid fumes (boiling 
sol.) 0.037 0.003 
Hypochlorous Acid* 0.13 0.009 
Phosphoric Acid, crude, plus 
3 per cent HF 1.25 0.875 
Sodium Hydroxide nil 
Sodium Hypochlorite 0.91 0.064 
Oxalic Acid, concentrated 0.29 0.020 
Sulphurie Acid, 2.5 per cent 0.62 0.043 
Sulphurie Acid, 10 per cent 0.35 0.024 
Sulphuric Acid, 10 per cent cold 0.35 0.024 
Sulphuric Acid, 25 per cent 0.31 0.021 
Sulphuric Acid, 50 per cent 0.49 0.034 
Sulphuric Acid, 60 per cent cold 0.09 0.006 
Sulphuric Acid, 95 per cent cold 0.57 0.039 


Zinc Sulphate, saturated, plus 
10 per cent H eS, 0.32 0.022 


*Hypochlorous acid contained 0.11 per cent free 
hypochlorous acid, 0.14 per cent free Cl. and 0.21 per 
cent total available Cl. Test at room temperature 


+ 
Molten-Metal Pyrometer 


fk ' )’R TEMPERATURE measure 
ment of molten type-metal and similar 
substances, the Roller-Smith Company, 
233 Broadway, New York, has de- 
veloped its new type FD pyrometer. 
The apparatus, covering temperatures 
up to 1,200 deg. F., is designed for ac- 
curacy to one division (20 deg.). It 
consists of the pyromefter proper, 4 in. 
in diameter, a thermocouple and leads, 
Its advantages are designed to be 
ruggedness in service and in abnormal 
temperatures, and convenient reading at 
considerable distances from the heat 
source 
a 


Portable Engine 


18 cole ean gasoline-kerosene en- 
gines in ratings from 14 to 74 hp. 
have recently been developed by Fair- 
hanks-Morse & Co., Chicago, Ill. These 
engines are entirely inclosed and in- 
corporate a special self-oiling feature. 
The smallest engine is said to be the 
most interesting development in_ the 
new line. It is provided with two pul- 
leys, one of which operates at the en- 
gine speed of 1,500 r.p.m., and the other 
at 750 r.p.m. The engine design has 
been greatly simplified so that only two 
bolts must be removed to gain access 
to all the working parts, while only 18 
bolts are removed to completely dis- 
mantle the entire engine. 
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Pian Throat size 


Pipe size 


End Elevation 


Plan and Frent Elevation of a 
Nordstrom Venturi Valve 


Venturi Valves 


NEW LINE of valves of the lubri- 

cated plug type, designated as Ven- 
turi valves, has recently been introduced 
by the Merco Nordstrom Valve Com- 
pany, Los Angeles, Calif. These valves 
are made in the larger sizes, from 6 to 
30 in. and make use of a type of con- 
struction similar to a Venturi in order 
to reduce the size and weight of the 
valve. The cross-section of the valve 
within the plug has an area only 40 per 
cent of the nominal area of the pipe line, 
but by use of stream-lined approaches to 
the plug on either side, the greater part 
of the pressure drop due to the valve is 
recovered, so that the loss is only about 
two and one-half times that of a stand- 
ard valve. The valve loss in the aver- 
age line ordinarily is so small in pro- 
portion to the total line loss that this 
drop is almost negligible. 

Advantages claimed for the new valve 
include compactness, light weight, par- 
ticularly low cost and ease of operation. 
Due to the reduction in area of the plug 
the frictional resistance to turning is 
very greatly reduced, a feature of im- 
portance in large-size valves. This fac- 
tor results also in greater ease in keep- 
ing the valve tight and in a lesser con- 
sumption of lubricant. 


fo - 
Cast Alloy Pipe 


HE Walworth Company, 51 East 

42nd Street, New York, announces 
production of pipe cast from a chrome- 
nickel-iron alloy which is made in sizes 
corresponding to extra-heavy iron pipe 
and which is capable of being threaded 
similarly to iron pipe. The bursting 
strength is said to be in excess of 3,000 
lb. hydraulic pressure while the tensile 
strength ranges from 50 to 100 per cent 
greater than cast-iron pipe. The pipe 
is supplied in 5-ft. lengths with one 
coupling and may be cut and threaded 
with ordinary tools. The pipe is said 
to have a corrosion resistance equal to 
or better than cast iron while it is at 
the same time free from many of the 
disadvantages of the latter. 


— fo 
“Glyptal” Lacquers 


HE General Electric Company, 


through its merchandise depart- 
ment, Bridgeport, Conn., has _ placed 
upon the market a series of five lacquers 
in colors, including aluminum, which 
are said to be highly resistant to oil, 






Chemical & Metallurgical Engineering —V o0l.36, N 








acids, weathering and alkalies, as wel 
as strongly adhesive to any surfac 
without priming. These lacquers use a 
a base an alkyd resin produced fron 
phthalic anhydride and glycerine. Thi 
resin is a development of the Genera 
Electric Company, which is markete: 
under the name of “Glyptal.” 

The lacquers are said to dry dust-fre 
in half an hour and hard in about |' 
hours. Their resistance to high ten 
peratures is said to be gvod, particular] 
the aluminum lacquer, which shows n 
discoloration at 600 deg. F. The diele 
tric strength of the lacquers is said t 
be excellent. The red product is pa: 
ticularly suitable for sealing pipe joint 
against oil, water and gas. 
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Portable CO, Extinguisher 
N ANNOUNCEMENT made }; 


the American-LaFrance & Foamit 
Corporation, Elmira, N. Y., states that 
“Alfite” carbon dioxide portable hand 
extinguishers are now being produced 
They are made in 74- and 15-lb. sizes 
Each size is set in action through the 
rupturing of a copper disk, while the 
15-lb. size is provided also with a con 
trol valve. These extinguishers are 
recommended for fighting fires in oil, 
gasoline, paint, varnishes and other 
organic compounds. 


— &— 
Gas Leak Detector 


HE “CAJO” gas leak detector is a 

product recently announced by the 
Colonial Supply Company, 217 Water 
Street, Pittsburgh, Pa. This appa 
ratus, when quickly plunged into an at 
mosphere of gas of a density different 
from air, will indicate the presence of 
the gas whether it be lighter or heavie: 
than air. 

It consists of a porous clay cylinder 
connected to a _ sensitive diaphragm 
which, by its position, makes or breaks 
an electric circuit to a small incandes- 
cent lamp. When the porous cylinder 
containing air at atmospheric pressure 
is moved into a region containing even 
a small quantity of a gas, an increase 
or decrease in pressure within the cylin- 
der takes place for a short time, depend- 
ent upon whether the gas is lighter or 
heavier (diffuses faster or slower) than 
the air. If the gas is lighter the pres- 
sure is increased and the circuit 
through the lamp is made, while if the 
gas is heavier the pressure is mom 
tarily decreased and the circuit 
broken. Therefore if it is desired 
test for a light gas, the instrument 
adjusted so that a slight movement of 
the diaphragm will make the circuit. 
whereas if a heavy gas is to be tested 
for, adjustment is made so that a slight 
movement will break the circuit. The 
sensitiveness of the instrument is said 
to be so great that the carbon dioxi:le 
of the human breath can easily be 
tected. 

Current is supplied by a flashlis 
battery contained in the instrum« 
The detector is said to be applicable ‘ 
tests of practically all gases. For 
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stance, it is said to permit the detection 
of as low a concentration of illuminat- 
ing gas content as 0.03 per cent. It will 
be noticed that the detection is instan- 
taneous and that slowly and gradually 


increasing concentrations are _ not 
shown. 
—-—- 


New Worm Reducer 


hess BROS. Gear & Machine 
Company, 111 North Canal Street, 
Chicago, Ill, is introducing a new 
worm-gear speed reducer, known as the 
Type HGX. This reducer combines a 
single-reduction worm reducer with a 
set of helical gears mounted on the high 
speed shaft. Ratios of from 1-1 to 4-1 
may be obtained in the helical gears 
with ratios as high as 58-1 for the worm 
reduction. The reducer is fully inclosed 
and self-lubricating and is equipped 
with anti-friction bearings. 


oe 
Ratchet Mechanism 


RECENT ISSUE of The Industrial 

Chemist describes a new unidirec- 
tional clutch which has received its first 
industrial application on an _ ebonite 
feeder in a British chemical plant. The 
new device, known as the “Humfrey- 
Sandberg” unidirectional clutch, is be- 
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Humfrey-Sandberg Unidirectional Clutch 


ing marketed by the Humfrey-Sandberg 
Sales Company, Transport House, 
Smith Square, London, S.W.1, England. 

The clutch, shown herewith in a cut- 
away view, is seen to consist of two 
annular races between which are inter- 
posed cylindrical rollers as in an ordi- 


nary roller bearing, with the difference 
that in this case the axes of the rollers 
are inclined at an angle to the axes of 
the races. Due to the conoidal form of 
the races the rollers maintain line con- 
tact throughout their length between 
the surfaces of the races. 


lt will be seen that relative motion 
bet. een the races will be possible in one 


direction as the rollers will rotate as 
In an ordinary roller bearing. When 
motion is attempted in the other direc- 
tion however, the rollers immediately 
jam and force the entire mechanism to 
Totaic as a unit. It is said that there 
IS n» backlash and that the jamming 





action is instantaneous. The device is 
further said to be silent in operation 
and to require practically no mainte- 
nance. 

When used in a ratchet mechanism 
for speed reduction it is only necessary 
to impart an oscillating motion to the 
drive side of the clutch while the driven 
side is connected to the feeder or con- 
veyor which is to be operated. The 
oscillating motion is conveniently ob- 
tained by means of a variable-throw 
crank so that the magnitude of the 
tranmitted motion may be adjusted with 
great accuracy within wide limits. 


—o— 
Columbium Introduced 


INCE ANNOUNCEMENT of the 

first commercial production of the 
metal, columbium, in the May issue of 
Chem. & Met., further information as 
to its characteristics has become avail- 
able. The exhibit shown at the Chemi- 
cal Exposition by the Fansteel Products 
Company, Chicago, ILIl., is said to repre- 
sent all of the metallic columbium in 
the world. The metal has an atomic 
weight of 93.5, its specific gravity is 8.3, 
and its melting point is about 1,950 
deg. C. The metal is silvery in appear- 
ance and may be coated with iridescent, 
colored oxides by electrolysis. Like 
tantalum, it is inert to practically all 
chemical action and is soluble only in a 
mixture of nitric and hydrofluoric acids. 
The metal readily absorbs gases by oc- 
clusion, is very ductile, and may easily 
be worked cold. It may be spot-welded, 
rolled, drawn, hammered and formed 
with ordinary tools. The value of the 
metal is about half that of gold. Vol- 
ume for volume, the advantage for the 
new metal is even greater. 


~ fo-— 
Heat Killer 
SIMPLE device which should 


A prove useful in making conditions 
more comfortable for operators on hot 
equipment, such as dehydrating pots, 
cracking stills, kilns and driers of vari- 
ous sorts, has been announced by the 
Coppus Engineering Corporation, 344 
Park Ave., Worcester, Mass. This is 
known as the Coppus “Heat Killer,” and 
consists of a small universal blower 
mounted on a tripod, driven by means 


of a 4-hp. motor and discharging 
through a flaring outlet. The outfit is 
readily portable, as it weighs only 
118 Ib. 


—p— 


Fluted Conveyor Cleaner 


FLUTED rubber cleaning brush, 

knowu as the “Squeegee,” has been 
introduced by the Robins Conveying 
Belt Company, 15 Park Row, New 
York. The new brush is intended to be 
mounted lightly in contact with the re- 
turn side of the conveyor belt, and is 
rotated at a peripheral speed of about 
1,000 ft. per minute. The spiral rub- 
ber flutes clean the belt, it is said, with 
very little wear. 
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Feed-Water Regulator 
THERMO - HYDRAULIC feed- 


water regulator which is said to em- 
body many new and improved features 
has just been announced by the Bailey 
Meter Company, Cleveland, Ohio. The 
regulator consists, in brief, of a hy- 
draulic “generator” in connection with 
a balanced regulating valve placed in 
the feed-water line. The generator com- 
prises a double-walled tube, the inner 
chamber of which is connected at the 
top and bottom to the boiler drum above 
and below the water level. The outer 
chamber is connected by a single line to 
the metal bellows of the regulating 
valve, constituting a closed system. 
Water placed within the outer chamber, 
which nearly fills the closed system, 
flashes into steam and opens the regulat- 
ing valve if the water level drops in the 
boiler, and hence in the inner chamber 
of the generator. Steam in the generator 
condenses, however, when the water 
level rises, thus permitting the regulat- 
ing valve to close. It is said that this 
system makes possible very close 
throttling control which will maintain 
a substantially constant water level in 
the boiler drum regardless of variations 
in steam demand. 


Improved Transmission 


N ANNOUNCEMENT has _ been 

issued by the Stephens-Adamson 
Manufacturing Company, Aurora, IIL, 
concerning an improvement in_ its 
“J. F. S.” variable-speed transmission. 
This transmission was originally de- 
scribed on page 637 of tne October, 
1927, issue of Chem. & Met. The im- 
provement consists in the use of five 
sets of ball bearings to replace the plain 
bearings which were originally used in 
the transmission. 


—_ 


* 


New Dump Trucks 


N ANNOUNCEMENT of the Clark 

Tructractor Company, Battle 
Creek, Mich., describes two new gaso- 
line-powered dump trucks, one of which 
is illustrated herewith. This is known 
as the “Dump” truck, while the other, 
similar except that it has a rectangular 
body with an automatic end gate, is 





Gasoline-powered Dump Truck of 3 Ton 
Capacity 
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known as the “Scrap” truck. Each 
truck has a capacity of 30 cu.ft., or 6,000 
lb., at a speed of one to six miles per 
hour. Special features include auto- 
matic brakes which set when the opera- 
tor leaves the truck, special motor pro- 
tection and simple control. It is said 
that each truck is capable of climbing a 
steep ramp under full load. 


Improved Arc Welder 


N IMPROVED LINE of “Stable- 
Arc” welders has recently been 
placed upon the market by the Lincoln 
Electric Company, Cleveland, Ohio. A 
principal feature of the new line lies in 
the unification of the controls of both 





300 Amp. Portable Welder for 
A.C. Power Supply 


motor and _ generator The control 
mechanism is contained in a ventilated 
steel cabinet mounted above the motor 
generator. This permits simplified oper 
ation, at the same time making repairs 
on the armature easier and decreasing 
the length of the machine. An im 
proved volt-ammeter, a new safety 
switch and other refinements are em 
ployed in the new welder 


aS 
Combined Flow Meter and 
Pressure Indicator 


NNOUNCEMENT is made by the 
Meriam Company, Cleveland, Ohio, 

of a new manometer equipped with 
cocks so that it may be either connected 
across an orifice as a flowmeter or con- 
nected so that one leg is open to the 
atmosphere to serve as a pressure indi 
cator. A double scale is calibrated in 
terms of the liquid used in the mano- 
meter to show either flow rate or line 
pressure 
° & 


* 


‘“Elverite” Chilled 
Castings 


ORD has been received from the 

Fuller Lehigh Company, Fuller- 
ton, Pa., that all chilled cast-iron prod- 
ucts produced by the company will hence- 
forth be known as “Elverite,” named 
after J. S. Elverson, who for the past 25 
years has specialized in chilled-casting 
work, developing this product. 
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Manufacturers’ 
Latest Publications 








Air Conditioning. Niagara Blower Com- 
pany, 637 Ontario St., Buffalo, N. Y 
Folder briefly describing air conditioners 
made by this company. 

Buildings. Federal Cement Tile Com- 
pany, 608 S. Dearborn St., Chicago, Ill.— 
New catalog describing “Featherweight” 
concrete insulating roof slabs. 

Chemicals. J. T. Baker Chemical Com- 
pany, Phillipsburg, N. J.—June 1, 1929 
catalog of C. P. chemicals and acids. 

Chemicals. Diamond Alkali Company, 
Pittsburgh, Pa.—New chart on stiff paper 
showing the temperature-pressure relations 
for liquid chlorine. 

Chemicals. Philadelphia Quartz Com- 
pany, 121 South Third St., Philadelphia, 
Pa.—Volume 9, No. 6—Issue of “Silicate 
P’s & Q's” describing the use of sodium 
silicate in silk weighting. 

Compressors. Pennsylvania Pump & 
Compressor Company, Easton, Pa.—Bulletin 
147—Describes single-stage, double-acting, 
straight-line air compressors and vacuum 
pumps, 

Conveying. Chain Belt Company, Mil- 
waukee, Wis.—General catalog 330—800 
pages, data on chains, chain drive, ele- 
vators, conveyors and so on 

Drying. Drying Systems, Inc., 1800 
Foster Ave., Chicago, Ill.—Bulletins describ- 
ing the new “Dry-Sys"” Reco system of 
accelerated drying and a unit-type induced- 
draft heater. 

Dust Collection. By-Products Recoveries, 
Inc., 34 Cliff St., New York, N. Y.—Bulletin 
428—Describes dry dust collectors for all 
fine dust collection problems. 

Electrical Equipment. The Electric Con- 
troller & Mfg. Company, Cleveland, Ohio.— 
Publications as _ follows Bulletin 970, 
manual controllers; bulletin 1021, crane 
switchboards; bulletin 1037-D, type B limit 
stops; price sheet 1004-A, applying to type 
WRB brakes 

Electrical Equipment. General Electric 
Company, Schenectady, N. Y.—Publications 
as follows GEC-82, noiseless construction 
by are welding; GEA-416B, automatic 
starting compensators; GEA-571C, arc- 
welding accessories; GEA-720A, high-speed 
circuit breakers, GEA-724B, totally § in- 
fan-cooled, squirrel-cage motors; 
GBA-752A, D.C. motors, type BD; GEA- 
7T86C, type WD-400A are welder; GBA- 
938A, switchboard devices; GEA-1047, 
Switchboard devices; GEA-1009A, type 
WD-300A are welder; GEA-1113, outdoor 
switching equipment; GEA-1123, outdoor 
switching equipment; GEA-1134,_ single 
phase directional-ground relays. 

Electrical Equipment, Roller-Smith Com- 
pany, 233 Broadway, New York, N. Y 
Bulletin 580, supplement 1-A 
closed circuit breakers 

Electrical Equipment. Sangamo Plectric 
Company, Springfield, Ill.—Bulletin 78— 
Describes type N amperehour meters. 

Electrical Equipment. U. 8S. Electrical 
Mfg. Company, Los Angeles, Calif.—Form 
577—Booklet describing asbestos-protected 
motors 

Electrical Equipment. Westinghouse 
Electric & Mfg. Company, East Pittsburgh, 
Pa Bulletin DMF5150, type NAB “Nofuz” 
panel boards; L20340-B, 400-amp. single 
operator welder; L20416, type A d.c. drum 
controllers; L20421, multiple operator arc 
welding equipment; S.P.1841, Baldwin- 
Westinghouse mine and industrial locomo- 
tive; S.P.1842, describes line-start motors 

Explosives. Keith Dunham Company, 110 
S. Dearborn St., Chicago, Ill.—Booklet de- 
scribing the use of “Loxite,” a _ liquid 
oxygen explosive 


small in- 


Filters. Goslin-Birmingham Mfg. Com- 
pany, Birmingham, Ala.—Bulletin 2—De- 
scribes Vallez filters for dewatering low 


cold-test oils 
Furnaces. The W. S. Rockwell Com- 
pany, 50 Church St., New York, N. Y.— 
Bulletin 295—Describes inclosed-front-type 
heat-treating and carburizing furnaces. 
Furniture. Universal Fixture Corpora- 
tion, 135 West 23d St., New York, N. Y.— 
Folder describing steel tables and cabinets. 
Heaters. Harold E. Trent Company, 439 
North 12th St., Philadelphia, Pa Leaflet 
TA-23—Describes electrically heated equip- 
ment for laboratories. 
Heat Exchangers. 





Foster Wheeler Cor- 


poration, 165 Broadway, New York, N. Y. 
Catalog OH-29—Discusses various types of 
heat exchangers for use in petroleum re- 
fining 
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Instruments. Cambridge Instrument Com 
pany, 45 Grosvenor Place, London, S.W. 
England.—Mailing piece describes a sma! 
recorder for base-metal couples. 

Instruments. Esterline-Angus Company 
Indianapolis, Ind.—Bulletin 629—Describ« 
the use of recording instruments in printing 

Instruments. Leeds & Northrup Con 
pany, 4901 Stenton Ave., Philadelphia, Pa 
—Bulletin 871-A. Concerns temperatur 
measurement in generator rotating fields 

Instruments. Thwing Instrument Cor 
pany, 3339 Lancaster Ave., Philadelphi 
Pa.—Leaflet F-97—Describes a new pyr 
meter checking and calibrating set. 

Liquid Handling. Hills-McCanna Com- 
pany, 4349 Nelson St., Chicago, Ill.—Tw 
new leaflets describing proportioning pumps 
and the Young tank car bottom outlet valy 

Liquid Handling. Worthington Pump & 
Machinery Corporation, Harrison, N. J 
Bulletin W-900-B1 — describes gasolin: 
meters; bulletin D-450-Bl, describes thre: 
types of deep-well pumps 

Material Handling. Cleveland Crane & 
Engineering Company, Wickliffe, Ohio 
Form TR8129—Describes the use of tran 
rails in the ceramic industry. 

Metals and Alloys. Krupp Nirosta Com 
pany, New York Central Building, New 
York, N. Y.—Describes Nirosta steel in the 
architectural field 

Metals and Alloys. The New Jersey Zin 
Sales Company, 160 Front St., New York, 
N. Y.—44 page booklet describes rolled 
zinc with complete engineering data. 

Mixers. Alsop Engineering Company, #7 
West 63d St., New York, N. Y.—Bulletin 
describing ‘“‘Hy-Speed” mixers and glass- 
lined electric mixing tanks. 

Power Generation. 3ailey Meter Com 
pany, Cleveland, Ohio.—Bulletin 82—De 
scribes a new thermo-hydraulic feed wate! 
regulator. 

Power Generation. The Superheater Com 
pany, 17 East 42d St., New York, N 
Bulletin T-19—Describes a multiple loop 
single-pass superheater for use with hig! 
superheat. 

Power Transmission. Westinghouse Elec- 
tric & Mfg. Company, East Pittsburgh, Pa 

Bulletin L20392——Describes cog-belt drives 
for industrial service. 

Pumps. Blackmer Pump Company, Grand 
Rapids, Mich.—‘“The Secret of Hydrauli 
Balance,” describing the principle of th 
rotary pump made by this company 

Pumps. The Duriron Company, Dayton 
Ohio—Bulletins 151 and 152, describing, i 
spectively, Duriron centrifugal pumps Nos 
12 and 403 


Pumps. Taber Pump Company, Elm St 
3uffalo, r. ¥.—Leaflet showing special! 
purpose pumps. 

Rayon. Wicaco Screw & Machine Works 
Inc., Stenton Ave. and Louden St., Phila 
delphia, Pa.—Catalog describing bobbin 


spinning machines for rayon; also various 
types of rayon pumps made by this 
company 

Refractories. The General Refractories 
Company, 106 S. 16th St., Philadelphia, Pa 

Folder concerning records of “Arcofrax 
refractories in cement kilns. 

Refractories. Laclede-Christy Clay Prod 
ucts Company, St. Louis, Mo.—Folder con- 
cerning the manufacture firebrick. 

Refrigeration. York Ice Machinery ©o! 
poration, York, Pa.—Bulletin No. 150—D* 
scribes a testing set for brine. 

Safety. Mine Safety Appliances Com 
pany, Pittsburgh, Pa.—Pamphlet entitled 
“Practical Aspects of Resuscitation,” by 
Edward Steidle, of the School of Mines and 
Metallurgy, Pennsylvania State College 
Deals with resuscitation from effects 0! 
electric shock as well as various gases and 
vapors 

Steam Compression. Schutte & Koerting 
Company, Philadelphia, Pa.—Bulletin 4- 
-Describes steam jet thermo-compressors 
for boosting the pressure of exhaust steam 
for heating purposes. 

Steam Generation. Combustion Engineer- 
ing Corporation, 200 Madison Ave., New 
York, N. Y.—Folder WL1—Describes a new 
water level indicator for boilers. 

Sulphuric Acid. The Selden Company, 
Pittsburgh, Pa.—Booklet describes the neW 
contact sulphuric acid process designed b) 
this company and built the Chemical (o- 
struction Company. 

Welding. International Oxygen Comp:?ty, 
Newark, N. J.—Folder describing two small 
welding outfits, Nos. 13 and 15. 

Welding. The Linde Air Products Com 
pany, 30 East 42d St., New York, N. : 
Booklet entitled “Oxwelding Aluminun 
Its Alloys.” 

Welding. Torchweld Equipment ‘ 
pany, 224 North Carpenter St., Chicage 
Ill.—Catalog 29—40 pages, complete ca 
covering gas welding and cutting 
ment made by this company 
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Pulp, Paper, Glass and Soap 


Process of Calendering Mineral-Coated 
Paper and Product. Donald B. Bradner, 
Hamilton, Ohio, assignor to Champion 
Coated Paper Company, Hamilton, Ohio.— 
1,719,166. 

Process for Producing Soap. Adolf Wel- 
ter, Dreiringwerke, Germany.—1,719,349. 

Detergent Composition. Farrington Dan- 
iels, Madison, Wis.—1,719,595. 

Wood-Grinding Machine. Harry Francis 
Tyner, Outremount, Quebec, Canada.— 
1,719,636. 

Apparatus and Method for Manufacturing 
Glassware. William Emil Bock, Eagle 
Point Colony, Ohio, assignor to Erie Glass 
Company, Toledo, Ohio.—1,720,029. 

Apparatus for Making Plate Glass. Wil- 
liam Owen, Pittsburgh, Pa., assignor to 
Pittsburgh Plate Glass Company.—1,720,745. 

Method and Apparatus for Making Wall 
Board. Caleb Payne, Chicago, Ill., assignor 
to Gypsum Engineering & Manufacturing 
Company, Chicago, Ill.—1,720,855. 

Method of Manufacturing Cellulose Pulp. 
Joaquin Julio de la Roza, Sr., Brooklyn, 
N. Y., assignor to Bagasse Products Cor- 
poration, New York, N. Y.—1,721,376. 

Paper Machinery. Herman L. Kutter, 
Hamilton, Ohio, assignor of one-half to 
acco D. Randall, Cincinnati, Ohio.— 
,721,699. 

Wood-Pulp-Grinding Plant and the Art 
of Operating the Same. Friedrich Grdéssler, 
Hermsdorf (Riesengebirge), Germany, as- 
signor to Linke-Hofmann-Werke A. G. 
Abteilung Fullnerwerk, Warmbrunn, Schle- 
sien, Germany.—1,721,863. 

Process of Making Paper Out of Peat. 
Charles C. Roth, Westfield, Wis.; William 
Grahn, administrator of said Charles C. 
Roth, deceased, assignor, by mesne assign- 
ments, to Peat Products Company, West- 
field, Wis.—1,721,974. 

Apparatus for Making Paper. 
Kirschbraun, Chicago, I1l.—1,722,432. 

Process of Making Felted Fibrous Com- 
positions. Lester Kirschbraun, Leonia, N. J. 


—1,722,434 
Method 


Lester 


_Paper-Making and Machine. 

a, H. Millspaugh, Sandusky, Ohio.— 
»f20,0U0, 

Method and Means for Controlling the 
Moisture Content of Paper or other Mate- 
rial. Herbert L. Bone, Pittsburgh, Pa., as- 
signor to Atlantic Precision Company, Bos- 
ton, Mass.—1,722,655. 


Rubber, Rayon and Synthetic Plastics 


Manufacture of Alkali Metal Xanthates. 
Thomas W. Bartram and Harold P. Rob- 
erts, Nitro, W. Va., assignors to Rubber 
Service Laboratories Company, Akron, 
Ohio.—1,718,937. 

Process of Vulcanizing Rubber to Leather. 
Leon B. Conant, Cambridge, Mass., assignor, 
by mesne assignments, to Standard Patent 
Process Corporation.—1,719,101. 

Apparatus for Vulcanizing Rubber Arti- 
cles. John R. Gammeter, Akron, Ohio, 
assignor to B. F. Goodrich Company, New 
York, N. Y.—1,719,218. 

Process for Producing Rubber Articles. 
Merw yn C, Teague, Jackson Heights, N. Y., 
assignor to Naugatuck Chemical Company, 
Naugatuck, Conn.—1,719,633. 


Method of Making Composite Product. 
Harold Gray, Akron, Ohio, assignor to B. F. 
Goodrich Company, New York, N. Y.— 
Bonding rubber to metal.—1,719,930. 

Plastic Composition. Robert Ames Nor- 
ton, Crafton, Pa., assignor to Selden Com- 
pany, Pittsburgh, Pa.—1,720,051. 

Production of Non-Turbid Aldehyde Con- 
dens: ion Products. Robert Ames Norton, 
Tafton, Pa., assignor to Selden Company, 
Pittsburgh, Pa.—1,720,052. 

Manufacturing Press Masses from Phenol- 
formaldehyde Resins. Fritz Seebach, Erk- 


ar, ear Berlin, Germany, assignor to 
ae te Gesellschaft mit  beschriinkter 
laftung, Berlin, Germany.—1,720,062. 





pp lasticized Molding 
rocess of Making Same. Harry M. Weber, 
Mont air, N. J., assignor to Ellis-Foster 
ompany, Montclair, N. J.—1,720,406. 


Composition and 


Spinning Apparatus for Artificial Yarns 
4 Threads. Edward Kinsella and Harry 
“dward Bellairs Young, Spondon, near 


Derby. England, assignors to Celanese Cor- 
poration of America.—1,720,419. 


Fluid Treatment of Artificial Silk Yarns. 
John Brandwood, Birkdale, Southport, Eng- 
land.—1,720,760. 

Phenolic Resin and Process of Making 
Same. Frazier Groff, Bloomfield, N. * 
and George W. Miller, Chicago, Ill., assign- 


ors to Bakelite Corporation, New York, 
N. Y.—1,720,895. 
Stabilized Nitrocellulose Composition. 


Gerald R. Barrett, Woburn, Mass., assignor 
to Merrimac Chemical Company, Woburn, 
Mass.—1,720,992. 

Polymer of Vinyl Chloride and Process 
of Making the Same. Iwan Ostromislensky, 
New York, N. Y.—1,721,034. 


Vulcanized Rubber and Process of Mak- 
ing the Same. Winfield Scott, Wilmington, 
Del., assignor to E. I. Du Pont de Nemours 
& Company, Wilmington, Del.—1,721,057. 

Resinous Condensation Product of Phenol 
and Cellulose. Emil E. Novotny, Logan, 
and Charles J. Romieux, West Philadelphia, 
Pa., assignors to John Stogdell Stokes, 
Huntingdon Valley P. O., Pa.—1,721,315. 

Method and Apparatus for Cleaning Spin- 
ning Devices for the Manufacture of Arti- 
ficial Threads. Emil Elsaesser, Barmen- 
Langerfeld, and Hubert Kempf, Barmen, 
Germany, assignors, by mesne assignments, 
to American Bemberg Corporation. — 
1,721,591. 

Coating Composition and Process of Mak- 
ing. Charles M. Stine and Cole Coolidge, 
Wilmington, Del., assignors to E. I. du 
Pont de Nemours & Company, Wilmington, 
Del.—1,721,930. 

Coating Composition and Process of Mak- 
ing Same. Charles M. Stine, Wilmington, 
Del., assignor to E. I. du Pont de Nemours 
& Company, Wilmington, Del.—1,721,931. 

Process of Treating Cellulose and Cellu- 





lose-Ester Filaments and the Product 
Thereof. Harry P. Bassett, Cynthiana, Ky. 
—1,722,171. 


Manufacture of Cellulose Products. 
Maurice Cusin, Decines, and Pierre Alphonse 
André Chevalet, Lux, France; said Cusin 
assignor to Societe Lyonnaise de Soie Arti- 
ficielle, Lyon, France.—1,722,202. 

Caoutchouc Composition. Arthur Biddle, 
Trenton, N. J., assignor to United Products 
Corporation of America.—1,722,553. 


Synthetic Resin Composition and Process 
of Making Same. Theodore F. Bradley, 
Montclair, N. Y¥.—1,722,554. 

Composite Resin Ester and Process of 
Making Same. Carleton Ellis, Montclair, 
N. J.—1,722,566. 

Composition of Matter Comprising Resin 
Esters. Harry M. Weber, Bloomfield, N. J., 
assignor to Ellis-Foster Company.—1,722,- 
776. 

Manufacture of Cellulose Esters. Hein- 
rich Heimann and Alfons Bayerl, Dessau, 
Germany, assignors to I. G. Farbenindustrie 
Aktiengesellschaft, Frankfort-on-the-Main, 
Germany.—1,722,914. 

Cellulose Derivative and Process for Pro- 
ducing Same. Leon Lilienfeld, Vienna, 
Austria.—1,722,927-8. 





Petroleum Refining and Products 


«Apparatus for Mineral Oil Distillation. 
Arthur E. Pew, Jr., Bryn Mawr, and Henry 
Thomas, Ridley Park, Pa., assignors to Sun 
Oil Company, Philadelphia, Pa.—1,719,235. 

Process of Separating Wax from Mineral 
Oils. Robert E. Wilson, Cambridge, Mass., 
assignor to Standard Oil Company, Whiting, 

Ind.—1,719,350. 


Apparatus for Cracking Hydrocarbon 
Oils. Harry L. Pelzer, Highland, Ind., 
assignor to Sinclair Refining Company, New 
York, N. Y.—1,719,486. 

Method of Cracking Oil in Liquid Phase. 
John C. Black, Destrehan, La.—1,720,070. 


Recovery of Entrained Oils from Clay. 
George Fredric Olsen, Los Angeles, Calif.— 
1,720,144. 

Art of Pressing Wax-Containing Oil. 
Frederick W. Sullivan, Jr., William J. 
McGill, and Harry L. Walker, Whiting, 
Ind., assignors to Standard Oil Company, 
Whiting, Ind.—1,720,300. 

Oil-Recovery and Gasoline-Extraction 
Apparatus. Irwin L. Dunn and Leslie C. 
Mingus, Tulsa, Okla., assignors, by mesne 
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assignments, to Dunn & Lewis, Tulsa, Okla. 
—1,721,010. 

Method of Cracking Hydrocarbons. 
Thomas Midgley, Jr., Dayton, Ohio, as- 
signor, by mesne assignments, to General 
Motors Corporation, Detroit, Mich.—1,721,- 


§23. 


Oo 


Process for Producing Lubricating Oil 
from Petroleum Oil. John B. Terry and 
Ralph A. Halloran, Berkeley, Calif., assign- 
ors, by mesne assignments, to Standard 
Oil Company of California, Los Angeles, 
Calif.—1,721,719. 

Art of Cracking Hydrocarbon Oils. 
Eugene C. Harthel, Chicago, Ill., assignor 
to Sinciair Refining Company, New York, 
N. Y.—1,721,779-80. 

Process and Apparatus for Treating Oils. 
Robert T. Pollock, Boston, Mass., assignor 
to Universal Oil Products Company, Chi- 
cago, Ill.—1,721,973. 

Apparatus for Treating Emulsified Oil. 
Gustav Egloff, Chicago, ILll., assignor to 
Universal Oil Products Company, Chicago, 
Ill.—1,722,041. 

Catalytic Cracking of Hydrocarbons. 
Gustav Egloff, Chicago, Ill, assignor to 
Universal Oil Products Company, Chicago, 
Ill.—1,722,042. 

Process for Treating Hydrocarbons. 
Gustav Egloff, Chicago, Ill., assignor to 
Universal Oil Products Company, Chicago, 
Ill.—1,722,043. 

Art of Cracking Hydrocarbon Oils. 
Edward W. Isom, Scarsdale, N. Y., assignor 
to Sinclair Refining Company, New York, 
N. Y.—1,722,147. 

Art of Cracking Oils. Edward W. Isom, 
Scarsdale, N. Y., assignor to Sinclair Refin- 
ing Company, New York, N. Y.—1,722,222-3 

Process for Dewaxing Oils. Leslie W. 
Naylor, Florence, Colo., assignor to Con- 
tinental Oil Company, Denver, Colo. 
1,722,307. 

Process of Recovering Terpene Products 
from Gasoline-Terpene Mixtures. Ebenezer 
Smmet Reid, Baltimore, Md., assignor to 
Hercules Powder Company, Wilmington, 
Del.—1,722,765. 


Coal Processing 


Gas Washer. Samuel Stewart, Birming 
ham, Ala.—1,718,988. 

Gas-Purification Process. 
Gollmar, East Orange, N. J., 
Koppers Company.—1,719,177. 

Gas-Purification Process, David L. Jacob- 
son, Pittsburgh, Pa., assignor to Koppers 
Company.—1,719,180. 

Ash Remover for Producer Gas Genera- 
tors. Arthur R. Pulver, Adams Basin, 
N. Y.—1,719,519. 

Gas-Purification Process. Herbert A. 
Gollmar, East Orange, N. J., assignor to 
Koppers Company.—1,719,762. 

Method of and Apparatus for Producing 
a Fuel Mixture of Predetermined Calorific 


Herbert A 
assignor to 





Value. Ronald S. McNeil, Newark, N. J., 
assignor to General Electric Company.— 
1,719,898. 


Recovery of Fats, Oils, or Oleaginous 
Substances from Materials Yielding Them. 
William Thomas Powling, London, England, 
assignor to John William Pittock, Philadel- 
phia, Pa.—1,722,015. 

Catalytic Oxidation of Organic Com- 
pounds. Alphons O. Jaeger, Crafton, Pa., 
assignor to Selden Company, Pittsburgh. 
Pa.—1,722,297. ae 

>rocess for Manufacturing Glacia cetic 
Acid. Aylmer H. Maude, Nitro, W. Va., 
assignor to Rubber Service Laboratories 
Company, Akron, Ohio.—1,722,532. 

Manufacture of Dextrose. William B 
Newkirk, Riverside, Ill., assignor to Inter- 
national. Patents Development Company, 
Wilmington, Del.—1,722,761. 





Inorganic Processes 


Process for the Preparation of Sodium- 
Silicate Solution. Charles D. Wood, Cleve- 
land, Ohio, assignor, by mesne assignments, 
to Grasselli Chemical Company, Cleveland, 
Ohio.—1,719,038. 

Aluminous Materials and Process of 
Preparing the Same. Raymond R. Ridg- 
way and John B. Glaze, La Salle, ah 
assignors to Norton Company.—1,719,131. 

Colored Opacifying Pigments and Method 
of Making Same. Charles J. Kinzie, 
Niagara Falls, N. Y., assignor to Titanium 
Alloy Manufacturing Company, New York, 
N. Y.—1,719,432. 

Treatment of Sulphur-Bearing Minerals. 
Melville F. Coolbaugh and John Burns 

tead, Denver, Colo.—1,719,534. 

Apparatus for Chemically Transforming 
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Hans O. C. Isenberg, New Rochelle, 


Gases. 
.. Y., assignor to General Chemical Com- 


pany, New York, Y.—1,719,610. 

Apparatus for Purification of Impure 
Solutions of Caustic Soda and the Like, on 
Osmotic Principles. Leonardo Cerini, Cas- 
tellanza, Milan, Italy.—1,719,754. 

Process of Producing Calcium Carbide 
and Pig Iron Hilliary Eldridge, Oakland, 
Calif., assignor of en to Mary 
Elliot McGhee, Oakland, Calif., one-six- 
teenth to Mary Elizabeth W aldron, Albany, 
Calif., and by decree of court seven-eighths 
to Martha Kieslich Eldridge, widow of 
said Hilliary Eldridge, deceased.—1,719,970. 

Process for the Protection of the Surface 
of Baths of Easly-Oxidizable Metals Such 
as Magnesium Gilbert Michel, Bagneux, 
France.—1,720,286. 

Ammonium-Nitrate Explosive. Joseph 
A. Wyler, Allentown, Pa., assignor to Trojan 
Powder Company, New York, N. Y.— 
1,720,459 

Method of Burning Sulphur and Burner 
Therefor Edwin J. Mullen, New Rochelle, 
N. Y., assignor to General Chemical Com- 
pany, New York, N. Y.—1,720,742 

Gasification of Solid Fuel. John M. 
Rusby, Philadelphia, Pa., and Charles W. 
Andrews, Duluth, Minn., assignors to U. G. 
I. Contracting Company, Philadelphia, Pa. 

1,720,403. 

Low-Temperature Distillation of Carbon- 
izable Material. Karl W. J. H. Jacobs, 
Hamburg, Germany.—1,721,997. 

Gas Washer. John C. Hayes, Jr., Chi- 
cago, IL, assignor to Freyn Engineering 
Company, Chicago, Ill.—1,722,466. 

Process for Separating Oil from Coal Tar. 
Anton Weindel, Essen-Ruhr, Germany, as- 
signor to Zeche Mathias Stinnes, Essen- 
Ruhr, Germany.—1,722,872. 


Organic Processes 


Manufacture of Acetic Acid. Howard W. 
Matheson, Montreal West, Quebec, Canada, 
assignor to Canadian Electro Products 
Company, Ltd., Montreal, Canada.—17,377. 

Process of Preparing Carbon Dopes. 
Harold W. A. Dixon, New York, N. Y.— 
1,718,949. 

Process of Refining Wood Rosin. Harry 
E. Keiser, Kenvil, and Arthur Langmeier, 
Dover, N. J., assignors to Hercules Powder 
Company, Wilmington, Del.——1,719,431. 

Process for the Production of Carbon 
Monoxide. William C. Arsem, Schenectady, 
N 4 assignor to Commercial Solvents 
Corporation, Terre Haute, Ind.—1,719,867 

Process for the Formation of Esters of 
Carboxylic Acids Howard W. Matheson, 
Montreal, and Frederick W. Skirrow, Shaw- 
inigan Falls, Quebec, Canada, assignors, 
by mesne assignments, to Canadian Electro 
Products Company, Limited, Montreal, 
Canada 1,720,184 


Process of Reducing Organic Compounds. 
Donald G. Rogers, Hamburg, N. Y., assignor 
to National Aniline & Chemical Co., Inc., 
New York, N. Y.—1,721,319. 

Process of Treating Hydrocarbons. John 
Collins Clancy, Asbury Park, N. J 
721,728 


Process of Utilizing Waste Waters from 
Beet-Root-Sugar Molasses. Kirunae Ikeda, 
Tokyo, Japan 1,721,820 

Process for Obtaining Chlorination Prod- 
ucts from Hydrocarbons. Ewald Sper, 
Wannov, Czechoslovakia.—1,721,873. 

Dibasic-Acid Salts and Method of Making 
Same. Joseph Hidy James, Pittsburgh, Pa. 
—1,721,958 

Waterproof and Flameproof Material. 
Frank Louis Roman, Chicago, Ill., assignor 
to Western Electric Company, Inc., New 
York, N. ¥ 1,720,747 

Process of Preparing Limestone for 
Fertilizer Purposes William E. Carson, 
Riverton, Va 1,721,803 


Process for the Separation of Phosphorus 
from Phosphorus Vapors. Max Mayer, 
Karlsbad, Czechoslovakia 1,721,868 

Treating Partial - Oxidation Products. 
Joseph Hidy James, Pittsburgh, Pa 
1,721,959 

Production of Hydrogen Sodium Sulphide. 
Harry P Bassett, Cynthiana, Ky. — 
1,722,170 


Lithopone Composition and Process of 
Making Same James Eliot Booge, New- 
ark, and Marion L.. Hanahan, East Orange, 
N assignors, by mesne assignments, to 
Grasselli chemical Company, Cleveland, 
Ohio.—1,72 74. 

Hydraulic Cement Carl Pontoppidan, 
Holte, Copenhagen, Denmark, assignor to 
F. L. Smidth & Co., New York, N. Y.— 
1,722,480. 
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Chemical Engineering Processes 


Process of Fiber Liberation and Recovery 
of Valuable Constituents of e Waste 
Liquor. George A. Richter, Berlin, N. H., 
assignor to Brown Company, Berlin, N. H. 
9,129. 

Process for Recovering Heat and Chem- 
icals. George A. Richter and Wallace B. 
Van Arsdal, Berlin, N. . assignors to 
Brown Company, Berlin, N. H.—1,719,130. 


Manufacture of Ultrafilter Membranes. 
Jacques Duclaux, Paris, France.—1,720,670. 

Wood-Preserving Composition and Fungi- 
cide. Albert L. Klees and Roland P. Soule, 
New York, N. Y., assignors to Combustion 
Utilities Corporation, New York, N. Y.— 
1,720,905. 

Process of Treating Material in Liquid 
State Electrochemically. Carlo Longhi, 
Milan, Italy.—1,720,910. 

Electrolytic Cell. Frank H. Buck and 
Philip McRae, Wilmington, Del., assignors 
to Jessup & Moore Paper Co., Philadelphia, 
Pa.—1,720,995-6. 

Method of Obtaining Heavy Granular 
Concentrates. Arthur B. Jones, Plainfield, 
N. . assignor to Industrial Associates, 
Inc., New York, N. Y¥.—1,721,452. 

Art of Treating Synthesis Gases of Syn- 
thetic-Ammonia Plants and Apparatus 
Therefor. Walter H. Kniskern, Syracuse, 
N. Y., assignor to Atmospheric Nitrogen 
Corporation, Solvay, N. Y.—1,721,455. 








Copies of Patents 


Complete specifications of any United 
States patent may be obtained by 
remitting 10 cents to the Commissioner 
of Patents, Washington, D. C. 

Photostatic copies of foreign patents 
may be obtained at the same address, 
prices being given on application. 














Classification System for Pulverized Ma- 
terials. Harlowe Hardinge, York, Pa., as- 
signor to Hardinge Company, Inc., York, 
Pa.—1,721,594. 

Drying Process for Ammonium Nitrate 
Solutions. Carlo Toniolo, Milan, Italy.— 
1,721,798. 

Extraction. Clarence F. Eddy, Norfolk, 
Va., assignor to Prosco Oils Corporation, 
Norfolk, Va.—1,721,858. 

Centrifugal Fluid Cleaner. 
Heist, Mayville, Wis.—1,721,908. 

Continuous Rectification of Liquids at 
High Boiling Point. Emile Augustin Bar- 
bet, Paris, France.—1,722,322. 

Wood Preservative. Leo P. Curtin, Free- 
hold, N. J., assignor to Western Union Tele- 
graph Company, New York, N. Y.—1,722,- 
323. 


Charles H. 


Combustion of Ammonia. Harry Paul- 
ing, Berlin, Germany.—1,722,339. 

Process of Tanning Hides. William S. 
Shaw, Boyne City, Mich.—1,722,398. 

Process for Making Waterproof Composi- 
tions. Lester Kirschbraun, Evanston, Il.— 

1,722,431. 

Separation of Mixed Gases by Progres- 
sive Solubility. William L. De Baufre, Lin- 
coln, Neb., assignor to Samuel G. Allen, 
trustee.—1,722,458. 

Tanning. Allen Rogers and Robert Yun 
Hua Lee, Brooklyn, N. Y.—1,722,594. 

Process for Producing Intimate Mixtures 
of Substances, and for Obtaining Chemical 
Products Therefrom. Jacob William Spens- 
ley, Manchester, England.—1,722,687. 


Chemical Engineering Equipment 


Separator. Edward McKain, Los Ange- 
les, Calif.—1,719,119 

Rotary Pump. Amandus C. Roessler, 
Lakewood, Ohio, assignor to Rotary Ma- 
chine & Engineering Company, Cleveland, 
Ohio.—1,719,134. 

Richard Bernhard, Allentown, Pa., as- 
signor to Traylor Engineering Company, 
Allentown, Pa.—1,719,164. 

Apparatus for Separating Minerals and 
Other Substances. Thomas Malcolm David- 
son, Hatch End, E 

Dust Collector. 





Henry W. Pfeffer, Nar- 


berth, Pa., assignor, by mesne assignments, 
to American Blower Corporation, Detroit, 
Mich.—1,719,447. 


Chemical 





Chemical Apparatus for Reactions n 
Heated Solid Material. Thomas Grisw. id. 
Jr., Midland, Mich., assignor to Dow Chem- 
ical Company, Midland, Mich.—1,719,50% 

Automatic Mixing Bin. Andrews Allen, 
Glencoe, Ill, assignor to Allen & Garvia 
Company, Chicago, Ill.—1,720,112. 

Conveying Means for Drying Ovens. 
George M. Argabrite, Chicago, IIL, assignor 
of one-half to Drying Systems, Inc., (hi- 
cago, Ill.—1,720,113. 

Liquid-Clarifying Apparatus. 
ler, Okmulgee, Okla.—1,720,185 


Method of and Apparatus for Separating 
Liquids and Solids. William Barton Eddi- 
son, Irvington, N. Y.—1,720,211. 

Method of Operating Molten-Slag Cias 


Henry Miil- 


Producers. Henri Jean Francois Philipon, 
St. Etienne, France, assignor to Société 
Anonyme “lAir Chaud,” St. Etienne 


(Loire), France.—1,720,290. 

Lubricated Plug Valve. Halbert P. Mac- 
Gregor, Clayton, Mo., assignor to Mac- 
Gregor Valve Company, St. Louis, Mo.— 
1,720,523. 

Tunnel Kiln. William Lee Hanley, Jr., 
Bradford, Pa.—1,720,550. 

Machine for Mixing Dry and Liquid Ma- 
terials. George V. Roberts, Jr., Port Byron, 
N. Y¥.—1,720,573. 

Chemical Container Henry K. Davies, 
Brooklyn, N. Y., and Adam C. Lore ntz, 
North Bergen, N. J., assignors to Henry K. 
Davies & Co., Inc., New York, N. Y.— 
1,720,643. 

Rotary Kiln for Burning Wet Cement 
Materials, Etc. Johan S. Fasting, Valley, 
near Copenhagen, Denmark, _assignor to F 
L. Smidth & Co., New York, N. Y.— 
1,720,786. 

Combined Fan and Classifier. _ Albert H. 
Stebbins, Los Angeles, Calif.—1,720,863 

Deslimer and Classifier. James Raymond 
Wright, Denver, Colo.—1,720,810. 

Apparatus for Collecting Volatile Sub- 
stances. Masatosi Okochi, Tokyo, Japan.— 
1,721,033. 

Filter. George H. 
N. J., assignor to Ernest J. 
Hazleton, Pa.—1,721,250. 

Disintegrating Machine. Diedrich Cc. Ad- 
dicks, Rockmart, Ga.—1,721,289. 

Centrifugal Apparatus. Eugene Roberts, 
New York. N. Y. ag to Western 
States Machine Company, Salt Lake City, 
Utah.—1,721,491. . 

Vacuum Evaporator. Gustave A. Zeit- 
ler, Oakland, Calif.—i,721,760. 

Coking-Retort Oven. Joseph Becker 
Pittsburgh, Pa., assignor to Koppers Com- 
pany, Pittsburgh, Pa.—1,721,763. 

Apparatus for Regulating Combustion 
Guido Wtinsch, Steglitz, near Berlin, (er- 
many, assignor to Askaniawerke Aktien- 
gesellschaft vormals Centralwerkstatt Des- 
sau und Carl Bamberg- PEeenae, Berlin- 
Friedenau, Germany.—1,721,80 

Vibratory Screen. ( sence Ke mb le 
Baldwin, Scarsdale, and Samuel Davis R ob- 
ins, Woodmere, N. Y., assignors to Robins 
Conveying Belt Co., New York, N. 
1,721,802. 

Pulverizing Machine. Paul S. Knittel, 
Jersey City, N. J.—1,721,821. 

Method and Apparatus for Adhesi\ ely 
Applying Tubular Linings to Metal Pipes 
and the Like. Waldo L. Semon, Cuyahoga, 
Falls, and Arthur W. Sloan, Akron, (hio, 
assignors to B. F. Goodrich Company, \eW 
York, N. Y.—1,721,838. 

Furnace. Irving B. Smith, Ambler Pa., 
issignor to Leeds & Northrup Company, 
Philadelphia.—1,721,840. 


Greenhalgh, Newark, 
Sweetiand, 


Apparatus for Flow Control. Luis de 
Florez, Pomfret, Conn., pe to Texas 
Company, New York, N. Y¥.—1,721,895 

‘;ut- 


Gas Indicator. Hermann Sewerin 
ersloh, Germany.—1,721,977. 

Apparatus for Mixing, Compacting De 
gassing, or Grinding More or Less Sct 


Material. Asbjorn Sonsthagen,  Smires- 
brook, London, and Gudolf . Ma nius 
Poverud, Norwich, England.—1,722,1 

Noncorrodible Composite Pipe. Thomas 
De La Mare, Salt Lake City, Utah 
1,722,369. 

Apparatus for Making eee 4, ster 
Kirschbraun, Chicago, Il].—1,722,43 

Filter Plate. John Preston Foster ila, 
Maui, Territory of Hawall.—1,722,4% 

Pulp Screen. Harold D. Welis, ens 
Falls, N. ¥.—1,722,874. 

Evaporator at Brine Cooler. T -—_ 
Shipley, York, Pa., assignor, by me*s 2 


signments, to York Ice Machinery C 
tion, York, Pa.—1,718,311-13. 











Metallurgical Engineering — V ol.36. V0.8 








aaa 






EWS 





of the \ndustry 





Treatment of Chrome Ores 
Under Study 


Ass of chemical methods of 
treating chrome ores has been taken 
by the Rare and Precious Metals Ex- 
periment Station of the United States 
sureau of Mines, in co-operation with 
the University of Nevada, Reno, Nev. 
This study is a phase of a general inves- 
tigation of methods by which domestic 
deposits of chromium ores may be util- 
ized in competition with foreign sup- 
plies, if possible, but primarily as an 
emergency reserve in case of shortage 
and high prices resulting from war or 
foreign monopoly. 

The increasing market for chromium- 
plated articles and low carbon-high 
chrome steels has stineulated the demand 
for chromates, chromic acid and chromic 
oxide of high purity. 

From the best information obtainable, 
present methods of producing these 
chemical chrome products do not differ 
essentially from the long-established 
practice of roasting a mixture of chro- 
mite ore, lime and soda ash, leaching the 
calcine with water, converting the so- 
dium chromate solution to sodium di- 
chromate by the addition of sulphuric 
acid and obtaining sodium dichromate 
by evaporation and crystallization. At 
present only high-grade imported ores 
are utilized for this purpose. 

By methods utilizing cheaper reagents 
and less costly operations, chemically 
pure chromic oxide has been obtained 
from typical lower-grade domestic ores. 
These methods have been tested only on 
a laboratory scale, but they appear to be 
suitable for commercial application. 


——— 


Selden Company to Protect 
Patent Licensees 


UIT has been brought by the General 

Chemical Company against the Sel- 
den Company in the Western District 
otf Pennsylvania for an alleged in- 
tringement of United States Patent 
1,371,004 for sulphuric-acid contact 
masses, which patent covers a slight 
modification of the 30-year old de 
Haen vanadium contact mass, U. S. 
Patent No. 687,834. 

e Selden Company has announced 
that it will give full protection to users 
of 's contact sulphuric-acid processes 
an’ contact masses and that the present 
and future licensees of the Selden Com- 
pany can be sure that their interests will 
be protected by all of the resources of 
the Selden Company in accordance 


with its broad guarantees which it gives 
and will continue to give to all its 
licensees, against any attacks by the 
General Chemical Company or by any 


others. 
—_———— 


Symposia Arranged for A.C.S. 
September Meeting 


HE seventy-eighth meeting of the 

American Chemical Society will be 
held at Minneapolis, Sept. 9-13. All 
divisions of the society will meet with 
the exception of the Divisions of 
Rubber Chemistry and the History of 
Chemistry. 

Prof. H. S. Taylor, of Princeton, 
will be tne chairman of a symposium, 
Sept. 10, on “Chemical Activation by 
Light and by lonizing Agents.” Among 
those who will address the symposium 
are Dr. Cyril Hinshelwood, of Oxford, 
and Dr. Max Bodenstein, Dr. N. 
Polanyi, and Dr. O. Bonhoeffer, of 
Berlin. This symposium will be di- 
rected by the Division of Physical and 
Inorganic Chemistry, which will also 
hold two general meetings on Sept. 11, at 
which prominent American and for- 
eign chemists will speak. 

Under the chairmanship of Bruce K. 
Brown, of the Standard Oil Company 
of Indiana, Chicago, a joint symposium 
on “Industrial Fermentation,” is sched- 
uled for Sept. 11 by the Divisions of 
Industrial and Engineering Chemistry, 
Organic Chemistry and _ Cellulose 
Chemistry. 

Four sessions devoted to the relation 
of vital processes in health and disease 
are planned by the society’s Division 
of Biological Chemistry, of which Dr. 
M. X. Sullivan, of the Federal Labora- 


tory of Hygiene, Washington, is 
chairman. 
At the meeting of the Colloid 


Division Earl C. H. Davies will present 
a paper on “Rythmic Evaporation 
Rings of Orange II and Fast Red B.” 
In the preparation of this paper Mr. 
Davies collaborated with Nicholas 
Kenneth Taylor and E. W. Riblett. 

The presidential address will be de- 
livered on Wednesday evening, Sept. 
11, by Dr. Irving Langmuir, president 
of the American Chemical Society and 
assistant director of research at the 
General Electric Company, Schenec- 
tady, N. Y. Dr. Langmuir will discuss 
“Modern Concepts in Physics and 
Their Relation to Chemistry.” 

Following the address of Dr. Lang- 
muir the Priestley Medal will be form- 
ally presented to Francis P. Garvan, of 
New York City, president of the Chem- 
ical Foundation, Inc. 
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World Engineering Congress 
Delegates Chosen 


FFICIAL delegates to the number 

of about 60 were allotted to the 
American representation of the World 
Engineering Congress opening at Tokio, 
Japan, on Oct. 29. The names compris- 
ing this list have now been selected by 
the fotir “founder” engineering societies 
and announced by Maurice Holland, 
executive secretary of the American 
committee, who adds, however, that the 
true number of Americans participating 
will run close to 250. President Hoover 
will be honorary chairman, and Elmer 
A. Sperry, chairman of the committee. 
Names among the newly chosen dele- 
gates that will be familiar in chemi- 
cal engineering circles include: H. 
Foster Bain, Edward Barton, George 
K. Burgess, W. H. Carrier, John V. N. 
Dorr, F. F. Lucas, George Otis Smith 
and W. Y. Westerveldt. 





Textile Men Will Discuss 
Pure Research 
N PREPARATION for the setting 


up of an organization for pure re- 
search in textiles, possibly through a new 
scientific society, Dr. W. E. Emley, 
chief of the Organic and Fibrous Mate- 
rials Division of the Bureau of Stand- 
ards, has invited twenty prominent 
scientists to meet on Oct. 16 in Provi- 
dence, R. I., for a round-table discus- 
sion. The textiles committee of the 
American Society for Testing Materials 
convenes on Oct. 17 and 18 in the same 
city, and the matter presumably will 
be taken up at this session. 

Among those called into consultation 
are: Dr. L. A. Olney, of the Lowell 
Textile School; G. L. Gilmore, presi- 
dent of the Textile Research Council; 
Dr. P. B. Mack, of Pennsylvania State 
College; W. H. Whitcomb, of H. L. 
Scott & Company; and Dr. C. H. Herty. 


———< 


Illinois Chemical Alumni 
to Meet in Minneapolis 


Chemical and chemical engineering 
alumni of the University of Illinois plan 
to have their semi-annual luncheon in 
Minneapolis, Wednesday, Sept. 11. This 
is during the week of the American 
Chemical Society convention and the 
Minneapolis Union Building has been 
selected by the local committee, in charge 
of Prof. Lloyd H. Reyerson, of the 
University of Minnesota. 
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Synthetic Alcohol Affects 
Blackstrap Duty 


HE fate of the tariff on black- 

strap molasses apparently has been 
decided by the successful development 
of the process for the synthetic pro- 
duction of ethyl alcohol from ethylene 
gas. Government technicians who 
have inspected the plant of the Carbide 
& Carbon Chemical Company at South 
Charleston, W. Va., confidently assert 
that imposition of a high tariff on 
blackstrap would only serve to hasten 
the day when the synthetic product 
will satisfy all requirements for indus- 
trial alcohol. 

The supply of the raw materials is 
limited only by the resources of pe- 
troleum and coal, from which the 
ethylene gas is derived. Cost of pro- 
duction is declared to be the deter- 
mining factor in the commercial ex 
ploitation of the new process. The 
government experts do not have any 
precise knowledge of the margin be- 
tween the cost of production of the 
synthetic alcohol and the cost of pro- 
ducing alcohol from blackstrap but it 
is their belsef that an increase in the 
duty on blackstrap would remove any 
handicap that is felt in this direction ai 
present. 

The subsidiary of the Union Carbide 
& Chemical Company has produced for 
its own use 48,000 proof gallons of the 
synthetic C.H,OH under a permit of 
the Bureau of Prohibition authorizing 
an experimental run on a commercial 
scale. The company has not engaged 
in the production of the synthetic 
alcohol for commercial purposes to 
date, according to the Bureau, but it 
was intimated that when the company 
is ready to do so, its application for 
a permit to manufacture will be ap 
proved. 

Dr. J. M. Doran, Commissioner of 
Prohibition, is authority for the state 
ment that the manufacturing problem 
has been solved. The synthetic alcohol 
is susceptible to the same degree of 
refinement as alcohol produced from 
blackstrap or grain, but inasmuch as 
denaturing is mandatory this is not 
important in connection with the vast 
majority of uses to which industrial 
alcohol is put. Consumption of de 
natured alcohol is about equally di 
vided between the completely denatured 
denatured formulas. 
Production of c.d. alcohol amounted 
to 47,886,359 wine gallons in the last 
fiscal year The bulk of this alcohol 
went into anti-freeze solutions for 
automobiles. Production of s.d. alco 
hol amounted to 45,073,375 wine gal 
lons and went into a great variety of 
products for industrial and consumer 


and specially 


use 

\s the synthetic alcohol is suitable 
for the same purposes as the alcohol 
produced from blackstrap, any advance 
in the price of the latter, it is declared, 
would tend to destroy the monopoly 
which it has enjoyed in the multi- 
farious uses in which denatured alco- 
hol is an essential ingredient. An 
increase in the duty on _ blackstrap 
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would be reflected directly in the price 
of alcohol although an attempt doubt- 
less would be made to counteract this 
by dropping the price of blackstrap, a 
product that is practically worthless 
except as a source of alcohol supply. 

The hope of the farmer that the 
distilleries would turn back to the use 
of corn probably would find realization 
for a short period, but government 
chemists are convinced that the ad- 
vance in price would lead immediately 
to the production of synthetic ethyl 
alcohol on a commercial scale. Con- 
fronted with this eventuality it is 
hardly likely that the Senate will adopt 
a high duty on blackstrap as a measure 
of farm relief in the corn belt. The 
House did this but later reversed its 
own action. 


io 
A.E.S. Completes Program for 
Fall Meeting 


N addition to the symposium on “Con- 

tributions of Electrochemistry to 
Aeronautics,” which will be in charge of 
Dr. J. D. Edwards, of the Aluminum 
Company of America, a number of 
papers will be presented at the fall meet- 
ing of the American Electrochemical 
Society. The meeting will be held Sept. 
19-21, in Pittsburgh, with headquarters 
at the William Penn Hotel. 

There will be sessions on organic 
electrochemistry and on the electroplat- 
ing and refining of various metals, in- 
cluding chromium, An attractive open 
discussion has been arranged by the 
officers of the Electrothermic Division. 

Among the papers which will be read 
at the meeting are: 

“Recent Developments in the Anal- 
ysis of Carbon in Iron and Iron Alloys,” 
by N. A. Ziegler, of Westinghouse Elec- 
tric & Manufacturing Co. 

“The Use of Tantalum as Cathode for 
the Electrodeposition of Copper,” by 
L. W. Strock and Hiram S. Lukens, of 
the University of Pennsylvania. 

‘The Electrolyses of Isomeric Ca- 
proic Acids,” by Sherlock Swann, Jr., 
of the University of Illinois. 

“The Electrochemical Preparation of 
Phenylhydrazine,” by R. E. McClure 
and Alex. Lowy, of the University of 
Pittsburgh. 

“Cathode Potentials and Electrode 
Efhciencies of Copper in Copper Cya- 
nide-Sodium Cyanide Solutions,” by 
G. M. Smith and J. M. Breckenridge, of 
Vanderbilt University. 

“The Determination of Sulphate in 
Chromic Acid and in Chromium Plat 
ing Baths,” by H. H. Willard and 
Richard Schneidewind, of the Univer- 
sitv of Michigan. 

“The Design and Operation of 
Vacuum Furnaces with Carbon Resistor 
Tubes,” by Arthur S. King, of Mt. 
Wilson Observatory. 

“On the Road to Pure Iron and Some 
of Its Indicated Properties,” by T. D. 
Yensen, of the Westinghouse Electric 
& Manufacturing Company. 

“On Simple Methods of Potentio- 
metric Titration of Acids and Bases,” 
by L. Kahlenberg and A. C. Krueger, 
of the University of Wisconsin. 
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Amarillo Plant Producing 
Helium on Large Scale 


HE new government helium plant, 

located at Soncy, near Amarillo, 
Texas, produced during July 648,850 
cu.ft. of helium, of an average purity oi 
approximately 97 per cent, according to 
the United States Bureau of Mines 
The first shipment of helium from the 
plant was made on May 6, and produc 
tion has been steadily increasing sinc« 
that date. 

While detailed cost data are not yet 
available, it is confidently believed that 
production costs at the new plant will be 
well within the previously estimated 
figure of $20 per thousand cubic feet of 
helium. This is the lowest figure at 
which helium has ever been produced, 
so far as is known to the Bureau of 
Mines. Only a single unit of the plant 
is now in operation. When the second 
unit is completed, in the near future, the 
normal capacity of the plant will be 
far in excess of present government r 
quirements. With practically the sam 
fixed charges, production can then be 
increased to any desired amount up to 
20,000,000 cu.ft, or more, per yea 
and costs per thousand cubic feet of 
helium will depend on the amount of 
orders received. 

The average cost of helium produced 
at the Fort Worth plant during 1926 
was about $34 per thousand. Compared 
with this figure, a cost of $20 per thou- 
sand effects a saving of approximately 
$36,000 in the helium required for 
single filling of the Los Angeles, ot 
$91,000 in the cost of the 6,500,000 cu.it 
required to fill one of the big ships now 
under construction for the Navy. 


Plan to Make Preserved Wood 
Widely Available 


W's! OD impregnated with creosote, 
zinc chloride, or other chemical 
rendering it resistant to decay and 
the attack of insects has been available 
only to large users. The National 
Committee on Wood Utilization pt 
poses to change this condition throug 
the appointment of a_ sub-committ 
which is undertaking to develop sour 
of supply and facilities for dist 
bution of preserved wood in sm 
quantities. This committee is headed 
by T. F. Laist, director of researc] 
retail lumber, Antioch College, Yellow 
Springs, Ohio. 

The offices of the committe 
Washington have already announ 
some simple plans which will n 
such distribution of treated tim! 
available in some of the Ohio 
near-by territory on a retail basis. !|t 
is hoped that industrial plants requt! 
such timber, as well as househol 
and builders of small structures, 
avail themselves of this material 
posts, sills, and other lumber parts 
exposed to deterioration which may '° 
forestalled by treated wood. It '5 
hoped that a similar development 
be made with the wood treating groups 
and lumber distributors in other pa 


















NEWS FROM WASHINGTON 


By Paul Wooton 


Washington Correspondent of Chem. & Met. 





HE CHEMICAL schedule of the 
tariff bill will be written in con- 
ference. While this is written before 


the changes made by the Senate com- 
mittee were available, it is understood 
that the committee has made substantial 
reductions in the rates on chemicals in 
the bill passed by the House. Other 
reductions and changes may be voted 
into the schedule the floor of the 
Senate, but it is believed that the con- 
ferees will restore the rates more nearly 
to the House level, although it is ex- 
pected that the general level of chemical 
rates in the law will be somewhat less 
than the House bill. 

One of the most important requests 
which came before the committee was 
that of the farm group to have all 
ammonia compounds under paragraph 7 
transferred to t! 
imported for fertilizers. 
include anhydrous ammonia. Americans 
have $50,000,000 invested in the 
domestic synthetic nitrogen industry. 
lhe development in Germany since the 
war has been even more striking. As 
a consequence the importers have made 
every effort to win the support of the 
farm leaders in their efforts to get this 
important group of chemicals transferred 


on 


e free list, as they are 
This would 


now 


to the free list. All mixed fertilizers 
already came in duty free. It is true 
that duties have been levied on am- 


monium sulphate and on urea, but those 
commodities account for less than 2 per 
cent of all fertilizer imports. Urea was 
transferred to the free list in the House. 
\mmonium sulphate now is selling be- 
low the pre-war price. The export and 
the import price has been higher than 
the domestic price. Leuna_saltpeter, 
however, is duty free and is being im- 
ported in increasingly large quantities. 


\n effort will be made to close that 
loophole in the law. 
NDICATIONS are that the Senate 


committee favors the retention of the 
House rate on blackstrap molasses. This 
attitude was strengthened by the definite 
reports of the successful production of 
svuthetic alcohol on a commercial scale. 
[his supported the contention that a high 
duty on blackstrap would be a subsidy to 
a manufacturing industry and would not 


be of more than transitory benefit to the 
corn growers. The House rates on 
blackstrap are approximately one-sixth 
ot a cent per gallon. The rate of 8c. 


per gallon voted down in the House 
would add 24c. per gallon to the cost of 
alk hol. 

carefully planned and impressive 
campaign has been waged by the dye 
importers against the American valua- 
feature of paragraphs 27 and 28. 
While certain members of the committee 
are known to have been much impressed 
the arguments, indications are that 
this change will not be made by the 





committee. Senator King, of Utah, who 
was responsible for the investigation of 
the dye industry in 1922, is prepared to 
lead an active fight on the floor to re- 
store foreign valuation to those para- 
graphs. It will be recalled that he was 
the chief opponent to the level of rates 
granted in 1922 which allowed the de- 
velopment of a great American industry 
and developed such competition that 
prices behind the tariff wall on most 
chemical commodities have been less 
than the world price. To attempt to 
change the present basis of valuation, 
which is the American selling price for 
competitive products and United States 
value for non-competitive products, 
would involve a detailed and laborious 
study because of the diversity of the 
products involved. It is significant, 
however, that the only opposition to the 
American selling price has come from 
the importers. American consumers of 
these products, in marked contrast with 
their attitude in 1922, have presented 


no word of objection. 


HE Senate committee did not yield 

to the arguments of dairy interests, 
urging drastic revision on the duties on 
oils and fats. The duty-free denatured 
fat paragraph was expanded to include 
other fats which are dutiable if not de 
natured. While the Senate committee 
transferred many chemical items to the 
free list they were for the most part 
known competitive products. 

\ctivities on Capitol Hill during the 
consideration of the bill by the Senate 
committee indicate that the importers of 
chemicals are organized to make a more 
formidable fight on the schedule than 
was the case in 1922. They already 
have made an impression on the Senate 
committee and can be expected to make 
their influence of even more weight with 
many individual Senators. The fact that 
the chemical schedule comes up first is a 
factor in their favor. The first items 
debated receive exaggerated emphasis. 
Democratic members of the Senate have 
shown a disposition to be very sym- 
pathetic to the importers. It is apparent 
that a great battle is to be staged on 
the floor of the Senate between the 
German and the American chemical in- 
dustries. This is in spite of the fact 
that the ratio of duty-free chemicals is 
very high. Less than 30 per cent of 
chemicals are dutiable. The equivalent 
ad valorem for all chemicals is below 
that of the other dutiable schedules. If 
chemicals and allied products are con- 
sidered, only 15 per cent of all com- 
modities are dutiable. 

The control exercised by the British 
over the sources of supply of blackstrap 
molasses apparently is being investi- 
gated. It is thought that the outcome 
of the investigation will determine 
whether or the Department of 


not 
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Justice will feel warranted in proceeding 
against this group as it has against con- 
trols exercised over quinine, sisal and 
other commodities. 


FFICIALS at the Department of 
Commerce are pleased with the out- 
come of the Paris conference. Its 
representatives handling chemical mat- 
ters discussed the problems incident to 
the handling of that part of the work. 
They had the advantage of the views 
of the representatives of twelve in- 
terested trade associations. 
Among the cther interesting points 
brought out was the fact that Europe 


generally does not realize that the 
United States now has the greatest 
chemical industry in the world. The 


impression there still is that the Ameri- 
can industry is small as compared with 
that of Germany. On their return to 
their various posts the representatives of 
the department will try to make it more 
generally known that the duPont activi- 
ties greatly exceed all those of the Ger- 
man 1I.G.; that Union Carbide is greater 
than Imperial Chemicals, Ltd., and that 
\llied Chemical & Dye is greater than 
Kuhlmann and Montecatini together. 

\n international conference of the 
type to be. staged at Jacksonville, Fila., 
in February by the naval stores industry 
is expected to establish an important 
precedent and lead to other international 
conferences to be attended by representa- 
tives of various industries. Producers of 
naval stores in France, Spain, and 
Greece will attend the Jacksonville con- 
ference, as will representatives of the 
consumers in several foreign countries. 

The purpose is to exchange informa- 
tion which will be mutually helpful and 
tu unify research so as to avoid duplica- 
tion of effort. One of the subjects ex- 
pected to be of particular interest to the 
producers is a discussion of possible new 
uses for naval stores. In view of the 
development of byproducts from coal tar 
and from petroleum it is felt that naval 
stores should be broken down into valu- 
able constituent products. 

Senator Fletcher, of Florida, believes 
that great good will come from such 
international co-operation on research 
and other activities intended to raise an 
industry to a higher plane of efficiency. 
For that reason he will introduce a bill 
proposing federal support for the con- 
ference. 


will be 


session of 


N_ effort made at the De- 

cember Congress to 
abolish the Federal Narcotic Board and 
substitute one-man control in the form 
of a Commissioner of Narcotics. This 
plan is expected to meet with opposition 
from the manufacturers who make legit- 
imate use of narcotics, on the ground 
that it would tend to centralize control 
more and more in Washington rather 
than stimulate the states to assist in this 
work. The present board is composed 
of representatives of the State, Com- 
merce, and Treasury departments. It 
is contended that this board has done 
particularly effective work and that there 
is practically no diversion of narcotics 
from manufacturing channels. 
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French Company Formed to Produce 


Artificial Wool 


Rayon Output Growing and Export 
Outlets Are Sought 


From our Paris Correspondent 


N SPITE of the general present 

uneasiness in business due to the 
forthcoming payment of the interallied 
debts, the American debts particularly, 
which not only affects political circles 
but also business and industrial circles, 
the prospects of the French chemical 
and metallurgical industries are so far 
satisfactory. 

Among the latest _—_— international 
agreements the greatest interest cen- 
ters in the one drawn between repre- 
sentatives of natural nitrate exporters 
and synthetic nitrogen producers, a!- 
though this agreement has not up to 
now affected French trade. Chilean 
producers of natural nitrate have come 
to an agreement with nearly all syn- 
thetic nitrogen fertilizers, namely: the 
German I. G., the British I. C. Ll. and 
the Norwegian Nitrogen Company. 

The world output of fixed nitrogen 
is estimated to be roughly about 
2,400,000 tons, Germany and Norway 
producing one million tons, Chili 
500,000 tons; and the British Empire 
250,000 tons, whereas France produces 
only about 55,000 tons. There still re- 
mains to be found in this country a com- 
promise whereby agricultural circles 
will be supplied with cheap fertilizers 
and the new French synthetic nitrogen 
industry will be protected against its 
powerful foreign competitors in order 
to allow it further development. 

Another cause of uneasiness is the 
constant rise of American custom 
tariffs against all European products, 
while, paradoxically it seems, the United 
States always claims to have the lowest 
import custom tariff in existence. 


EXTILE and tinctorial industries 

are among the most important and 
less favored industries of France. They 
are suffering from the general slack- 
ness of the wool trade, due partly to 
the present-day fashions which use 
less material, and partly and principally 
to the growing use of rayon as a 
substitute. 

\s artificial wool probably will soon 
be able to compete with natural wool, 
the serious situation of the wool trade 
will become critical. 

The Saint Gobain Company, one of 
France’s most powerful trusts, has 
floated a new company called the 
Societe des Textiles Nouveaux, with a 
working capital of 15,000,000 frances, 
which will be raised to 25,000,000 
francs. The new company is to build 
and equip works in the textile districts 
of Northern France in order to manu 
facture artificial wool by the Pellerein 
process. Should satisfactory results be 
obtained artificial wool is bound to 
obtain public favor and its use may 
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be even greater than the use of rayon, 
of which 13,000 tons in round figures 
was used in France during 1928. 

Generally speaking, rayon works, at 
least the old established ones, give most 
satisfactory results, according to the 
balance sheets published in 1928. New 
firms, however, such as the Soieries de 
Strasbourg (formerly Dr. Bronnert’s 
company), the Borvisk (now incorpor- 
ated in the Textile Chimiques du Nord 
et de l'Est with a working capital of 
100,000,000 frances), the Soie de Valen- 
ciennes (incorporated in the Belgian 
rayon group), the Soie de Compiégne 
(incorporated in the British rayon 
group) and several others have not yet 
reached the profitable stage. Several 
of these firms, however, are building 
new works and increasing their output. 
This means that very shortly the 
French rayon output, which already 
exceeds the home needs by 50 per cent, 
will exceed the home wants by 100 
per cent. Exportation therefore is a 
vital necessity, but exports are be- 
coming more and more difficult and a 
serious crisis is unavoidable unless all 
French rayon producers unite. So far 
this seems unlikely. 


N THE other hand, there is a 

growing demand for special rayon 
such as superviscose rayon, acetate, 
celta and copper rayon, etc., “and the 
present demands already exceed the 
output. French firms naturally are 
trying to increase their output of these 
special rayon silks. The Soie de 
Valenciennes, for instance, which now 
produces 2,500 kg. of multicapillar 
supra and nova-supra rayon, will soon 
double its output and other firms will 
follow suit. 

As regards acetate rayon in a recent 
judgment, the Tribunal de la Seine 
states that all the Dreyfus-Clavel 
patents and processes for manufactur- 
ing acetate of cellulose rayon are the 
sole property of the Société Francaise 
de Tubize, a branch of the Belgian 
Tubize Company. The latter company 
had already won a similar law suit in 
a previous action. 

On Nov. 7, 1929, a congress of 
chemistry will be held in Paris to com- 
memorate the centenary of Paul Schut- 
zenberger, the great Alsatian chemist 
who attained world fame by his dis 
covery of hydrosulphites. American 
chemists will be heartily welcomed. 
The Congress’ object is not only to 
recall Schutzenberger’s numerous 
achievements but also to commemorate 
his lasting influence in industrial chem- 
istry by the creation of a Schutzen- 
berger scholarship to enable young 


Chemical & Metallurgical Engineering —V ol.36, No 





chemists to make original chemical 
researches. 





Manufacturers Asked to Aid 
Census Compilation 


ITH a view to making the forth 
coming census of manufactures as 
responsive as possible to the need of 
industry for accurate information con 
cerning its own activities, the special 
advisory committee designated by Sec 
retary Lamont has requested manufac 
turing organizations, trade associations, 
and individual manufacturers for advice 
and suggestions as to the form of the 
schedule to be used in the enumeration 
The subjects covered by the schedulk 
used in the 1927 census were: De 
scription of establishment; character ot 
industry; time in operation; persons 
engaged ; salaries, wages, and materials ; 
products; power; coal consumed. The 
committee has invited suggestions con 
cerning the form of questions under all 
of these subjects except production, 
which will be taken up directly by the 
Bureau of the Census with the indus 
trial associations. 

In view of the fact that it will be 
necessary to begin the printing of the 
general schedule early next month, com- 
ments on the general schedule should be 
sent to the secretary of the committee, 
Thomas W. Howard, 1615 H Street, 
Northwest, Washington, D. C., as 
promptly as possible in order that they 
may be given consideration by the com 
mittee preparatory to recommending the 
revision of the schedule. 


—_—_—_————_ 


Nitrate of Soda Deposits 
in South Africa 


, ARLIER reports to the effect that 
deposits of nitrate of soda had been 
found in the Gibeon district of South 
Africa have been followed by informa 
tion that analyses have been made ot 
hundreds of samples. In a paper read at 
Cape Town on July 25, Prof. J. Smeath 
Thomas told the British association that 
the result of such analysis showed as 
follows: 


Per < 
Sodium Nitrate ....... Keates oh 15.98 
Potassium Chloride .......... ia 1.49 
MoGemme CRIOTIGO 2... ccc cece. 9.90 
Sodium Sulphate .......... : 5.29 
Calcium Bicarbonate ........ at 0.81 


He further stated that ten thousand 
square miles of the nitrate area have so 
far been scientifically investigated. Tv 
government proclamations have bec! 
issued, giving the total area as 32,000 
square miles. Professor Thomas sa 
that he wished to approach the matter 
a cautious spirit, but the country \ 
undoubtedly very similar in nature 
Chile. He stated that deposits low 
down had calcareous rock carrying tr 
2 to 20 per cent of nitrate. In all pr 
ability the farther from the exposed ! 
of the bed, the richer is the nit 
There is a water supply about 200 
down, capable of a 12,000,000-ga! 
flow daily, and the average dista 
from the railway is about 50 miles. 


1 
| 


4 
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H. C. Parmelee Talks on 
Chemical Trade of South 


ROWTH of the chemical industry 

of the South was the subject of an 
address delivered on Aug. 10 before the 
Institute of Public Affairs at the Uni- 
versity of Virginia by Dr. H. C. Parme- 
lee, editorial director of the McGraw- 
Hill Publishing Company and secretary 
of the American Institute of Chemical 
Engineers. Dr. Parmelee gave a com- 
prehensive review of the raw material 
supply of southern states and traced the 
progress of chemical developments in 
the different states. He stated that the 
South has already enjoyed in the past 
decade a larger share of the growth of 
American chemical industry than has 
come to any other section of the United 
States, and the future gives promise of 
logical development in this direction. 

In a graphical presentation he showed 
that with the exceptions of Georgia and 
South Carolina each southern state 
shows a gratifying increase in value of 
production during the decade 1914-1925. 
The slight decrease in both Georgia and 
South Carolina is due to a decline in the 
value of cottonseed products. Large 
increases and their principal causes are 
noted in Louisiana (with natural gas, 
pulp and paper and petroleum refining), 
Oklahoma (petroleum refining and cot- 
tonseed products) and Texas (petroleum 
refining, paints, varnishes, and cotton- 
seed products). In its relation to the 
entire United States we find that the 
ratio of chemical production in the 
South was 21.77 per cent in 1914 and 
28.75 per cent in 1925, showing that 
Southern chemical industry increased 
during the decade more rapidly than 
did the industry as a whole. And when 
we consider the great developments that 
have taken place since 1925 it seems cer- 
tain that the current decade will show 
even a higher ratio for Southern chemi- 
cal industry. 

But even with this gratifying growth, 
Dr. Parmelee declared, there is other 
evidence that the South is not yet tak- 
ing full advantage of its opportunity for 
chemical manufacture. It is still pri- 
marily a consumer and not a producer 
of raw chemicals used in its industrial 
operations. For example, many of the 
states import from other sections of the 
country the chemicals required by the 
petroleum, sugar, textile, cottonseed and 
fertilizer industries. 


Sulphur Lands Appraised 
for Taxation 


_The holdings of the Texas Gulf 
Sulphur Company, in Texas, have been 


appraised at $9,000,000 by the county 
conimissioners sitting as a board of 
equalization. The decision followed 
tesiimony in which a citizens’ com- 
mittee and Texas state attorneys as- 
Sericd that the rendered valuation of 
$4.(.00,000 on the property was too low. 
They claimed it should be $120,000,000 
and in their final appeals reduced their 
der ind to a valuation of between 
$50,900,000 and $75,000,000. 






Testimony was also presented in the 
holdings of the Union Sulphur Com- 
pany and figure of $79,860, was set. 
The court held the value of Texas 
Gulf was as follows: lease, $7,500,000; 
improvements $4,000,000; royalties, 
$8,000,000, and sulphur in place, $7,- 
500,000; total $27,000,000. One-third 
of the total value, or $9,000,000, was 
held by the court to be fair taxable 
basis. 





Chemical Salesmen to Vote 


for Officers 


HE nominating committee of the 

Salesmen’s Association of the 
American Chemical Industry has an- 
nounced the following candidates for 
this year’s election for officers: presi- 
dent, Victor E. Williams, of Monsanto 
Chemical Works; vice-presidents, 
Fred A. Koch, of Dow Chemical Com 
pany, Ira Wanderwater, of R. W. 
Greef & Co., and H. F. Wilmot, of 
A. Klepstein & Co. ; secretary-treasurer, 
B. J. Gogarty, of American Solvents 
& Chemical Corporation; members of 
the executive board, George Bode of 
Roessler & Hasslacher Chemical Com- 
pany, and A. L. Benkert, of Noil Color 
& Chemical Company. The association 
will take a mail ballot. 





News in Brief 





MIDWEST CARBIDE CORPORA- 
TION has been organized by National 
Lead Company and Shawinigan Prod- 
ucts Corporation, of New York, a subsi- 
diary of Shawinigan Water & Power 
Company, of Canada, for purpose of 
carrying on the manufacture of cal- 
cium carbide at Keokuk, Iowa, here- 
tofore conducted by United Lead Com- 
pany, subsidiary of National Lead 
Company. 


B. G. SLAUGHTER, who has been 
plant manager since 1923, has been 
elected president of Tubize Artificial 
Silk Company of America, succeeding 
W. L. Coursen who has resigned. 
E. F. Peters and G. A. Hardwick were 
re-elected vice-presidents. Mr. Cour- 
sen will continue as a director. J. E. 
Bassill was elected vice-president and 
E. P. Van Vliet, secretary and treas- 
urer. 


THE AMERICAN COMMERCIAL 
ALCOHOL CORPORATION has ac- 
quired the business of the Kessler Chem- 
ical Company, Orange, N. J., and will 
make it a branch of its activities. The 
acquired company will be known as the 
Kessler Chemical Corporation. 


A REPORT from Mexico states 
that a new industry has been afforded 
Mexico by demonstrations that alcohol 
can be cheaply produced from bagaz, 
the hitherto worthless residue of hene- 
quen. An association of henequen 
growers has been organized to produce 
alcohol in this manner, and it is said 
the liquid can be produced in con- 





ust, 1929— Chemical & Metallurgical Engineering 





siderable quantities. The association 
has acquired machinery, and will un- 
dertake the extraction on a large scale. 


STEEL DRUMS used in the trans- 
portation of certain chemicals will not 
be classified for free entry to the 
United States unless it is conclusively 
shown that the drums are of domestic 
manufacture and thus privileged for 
free entry, the Commissioner of Cus- 
toms, F. X. A. Eble, informed the 
Customs Service in a circular made 
public Aug. 3. In the letter, in answer 
to an inquiry of the coilector of cus- 
toms at Seattle, the Commissioner 
stated that at some ports it is the 
practice to allow free entry on drums 
stamped with the letters “ICC,” hold- 
ing that these letters are sufficient evi- 
dence that the containers are of Amer- 
ican origin. 


THE OLD SULPHURIC ACID 
PLANT owned by the Mond Nickel 
Company at the Coniston smelter neat 
Sudbury, Canada, has been acquired by 
Canadian Industries, Toronto, to carry 
out experimental work. This involves 
utilization of the fumes from the 
smelters of the International Nickel 
Company, American Metals Company, 
and the Consolidated Mining & Smelt- 


ing Company in the production of 
sulphuric acid. The experimental 


plans contemplate the ultimate treat- 
ment of 500 tons of fumes per day. 
Favorable outcome of the preliminary 
work is expected to result in the erec- 
tion of a large modern sulphuric acid 
plant. 


A REPORT from Seattle says that 
rayon manufacture will feature activity 
of recently formed Olympic Products 
Company in its new Port Angeles 
pulp and paper project. The company 
has paid in capital of $4,000,000 and is 
backed by Zellerbach interests and 
Northwest industrial leaders, including 
W. E. Boeing, J. H. Bloedel, Joseph 
Irving and T. D. and R. D. Merrill. 


IN ADDITION TO metallic cad- 
mium, domestic manufacturers _ re- 
ported some production of the follow- 
ing cadmium compounds in 1928: 
cadmium sulphide, cadmium sulphate, 
cadmium hydrate, cadmium oxide, and 
cadmium lithopone. The estimated cad- 
mium content of cadmium compounds 
produced was 240,000 Ib., valued at 
$228,013, in 1928, compared with 
229,000 Ib. valued at $191,051, in 1927. 


THE FIRST VESSEL to be built 
for the special purpose of a whaling 
factory left Belfast late in July for her 
trial trip. The vessel is named 
“Kosmos,” and was built to the order 
of the Kosmos Whaling Company, 
Norway. It will work on the Antarctic 
Ocean and will have a crew of 300, 
200 of these being employed in the 
factory. The weight of the machinery 
is shown by the fact that the displace- 
ment of the vessel is 32,000 tons. 
Among other features is accommoda- 
tion for an airplane, which will be 
used for locating the whales. 
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J. Tuompson Brown, general man- 
ager of the explosives department; J as- 
per E. Crane, chairman of the board of 
the du Pont Ammonia Corporation, and 
W. F. HaArRINGTON, general manager 
of the dyestuffs department, have been 
elected vice-presidents of E. I. du Pont 
de Nemours & Company. 


Anson Hayes has been promoted to 
director of research of the American 
Rolling Mill Company, Midd'etown, 





ANSON HAYES 


Ohio, after directing the chemical divi 
sion of Armco research for a year and 
a half. For twelve years prior to this, 
Dr. Hayes was professor of physical 
chemistry at lowa State College. 


W. L. Bapcer, professor of chemical 
engineering at the University of Michi- 
gan, is president of the new Whiting- 
Swenson Company, Ann Arbor, Mich., 
organized to render research and engi- 
neering service tO the process industries. 


FRANK M. Gentry, authority in the 
field of coal processing, has left the New 
York Edison Company to join the bank 
ing firm of Lehman Brothers, New 


York. 


Eart E. C. Taytor, of the chemical 
division of the U. S. Bureau of Foreign 
and Domestic Commerce, has been ap- 
pointed assistant trade commissioner in 
Paris. 


The National Research. Council ad 
visory committee appointed to co-oper- 
ate with the trustees of “The Century of 
Progress,” Chicago's international ex- 
position in 1933, includes Cotin G. 
FINK, professor of electrochemistry at 
Columbia University; Artuur D. Li 
rLe, president of Arthur D. Little, Inc. ; 
Ross C. Purpy, secretary of the Ameri 
can Ceramic Society, and A. H. Wuite, 
protessor of chemical engineering at the 
University of Michigan 
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W. D. RIAL, superintendent of the 
Wilmington ( Calif.) refinery of the Pan 
American Petroleum Company, resigned 
on Aug. 1 to take an extended rest. 


E. B. GLazier, formerly of the West 
Penn Power Company, Pittsburgh, Pa., 
is now manager of the industrial de- 
velopment department for the Compafia 
Cubana de Electricidad, Havana. 


W. R. Fetzer has resigned as re- 
search chemist for the Miner Labora- 
tories and chief chemist for A. P. Calla- 
han & Company to become chief chemist 
in charge of research and development 
at the Granite City (Ill.) plant of the 
Union Starch & Refining Company. Dr. 
Fetzer was formerly editor of The 
Chemical Bulletin, Chicago. 


F. W. Lane, for several years petro- 
leum chemist with the U. S. Bureau of 
Mines, has become chief of the protec- 
tive clothing department at Edgewood 
\rsenal. 


I. E. KNAPP is now on the technical 
staff of the Newport Company, Pensa- 
cola, Fla., after four years as chief chem- 
ist of the Acme Products Company, De 
Quincy, La. 


RAYMOND F. DuNsrooK, professor of 
chemistry at Wittenberg College, has 
iccepted a position in organic research 
with the Firestone Tire & Rubber Com 
pany, Akron, Ohio. 


Paut A. MEEHAN has left the Dress- 
ler Tunnel Kiln, Inc., to take charge 
of the tunnel kiln department of the 
Simplex Engineering Company, Wash- 
ington, Pa. 


H. D. Hover has resigned from the 
staff of the Bureau of Standards to 
accept a research position with the 
Westinghouse Electric & Manufacturing 
Company. Dr. Holler has already begun 
his new work, with headquarters at East 
Pittsburgh. 


W. H. WaAGGAMAN has accepted a 
position as assistant to the president of 
the Coronet Phosphate Company. Dr. 
Waggaman undertook research work 
with his headquarters at Pembroke, Fla. 


Wittram McPuerson, dean of the 
chemistry department at Ohio State 
University, has been chosen president- 
elect of the American Chemical Society 
to fill the vacancy resulting from S. W. 

-arr’s resignation. 


CriaRK C. Heritace has left his posi 
tion in charge of pulp and paper for the 
Forest Products Laboratory to join the 
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Oxtord Paper Company at Rumford 
Falls, Me. Here he wiil be engaged in 
semi-commercial and full-scale plant de- 
velopment work as assistant technical 
director. 


Sip KLein, who was with the Ken 
tucky Alcohol Corporation, has _ been 
appointed a vice-president of the U. S. 
Industrial Alcohol Company since its 
absorption of the former organization 


SAMUEL S. SADTLER, president of 
Samuel P. Sadtler & Son, Inc., Phila- 
delphia, has left for Europe on a vaca 
tion trip which will keep him absent 
from this country until September. 


Norris F. HAL.t, since 1919 instructor 
in inorganic chemistry at Harvard Uni- 
versity, has resigned to join the chem! 
cal department of the University of 
Wisconsin. 


Ovury Hisey has resigned from the 
Maine coating division of the Oxford 
Paper Company after a connection last 
ing for four years. 


W. T. Beck, for 19 years director of 
research for the American Rolling Mill 
Company, has been appointed assistant 
to the general manager of the company. 





CALENDAR OF FORTHCOMING EVENTS 


AMERICAN CHEMICAL Soctety, 78th 
meeting, Minneapolis, Sept. 9-13. 

TECHNICAI ASSOCIATION OF THE 
Pup AND Paper INpbustry, fall meet- 
ing, Sept. 24-26, Richmond; Sept. 27, 
Washington, D. C. 

AMERICAN INSTITUTE OF 
ENGINEERS, winter meeting, 


N. C., Dec. 2-4 


CHEMICAL 
Asheville, 


AMERICAN ELECTROCHEMICAL SOCI! 
fall meeting, Pittsburgh, Sept. 19-21 


NATIONAL MetaAt Conaress, hel 
conjunction with metal societies, Cl 
land, Sept. 9-13. 


Rupeer Section, AMERICAN CH 
1cAL Society, fall meeting, New \ 
Sept. 26-28. 
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OBITUARY 


BuRNELL R. TUNISON 


Death, sudden and tragic, has cut 
short the brilliant career of a leader 
among the younger technical executives 
in the chemical industry. Returning 
from a business trip to Chicago on Aug, 
6, B. R. Tunison, vice-president of the 
American Solvents & Chemical Corpo- 
ration, was stricken with acute appendi- 
citis and died Aug. 8 following an oper- 
ation in a New York hospital. He suf- 
fered a preliminary attack on the way 
and left the train at Cleveland. Later 
he had recovered sufficiently, he thought, 





BURNELL R. TUNISON 


to complete the trip to his home in 
Elizabeth, N. J. At the time of his 
death, Mrs. Tunison and her two 
daughters were en route from Chicago 
to their former home in California. 
Jurnell R. Tunison was born in San 
Francisco, Dec. 13, 1892. Following 
graduation from the Polytechnic High 
School of Los Angeles, he entered the 
University of Southern California to 
engage in the study of chemistry and 
chemical engineering. He received his 
bachelor’s degree from this institution 
in February, 1916, and master’s degree 
in chemical engineering in February, 
1917. In the meantime he had worked 
as a chemist for the American Beet 
Sugar Company in the summer of 1914 
and for the Christmas Decorations Com- 
pany in 1915. In the summer of 1916 
he was associated with Dr. L. J. Stabler, 
ot Los Angeles, and later, while at the 
university, developed and patented a 
vapor-phase cracking process for the 
production of toluene from California 
petroleum. When he joined the General 
Petroleum Corporation as a chemical 
engineer in Feb. 1917, this work was 
continued and a semi-commercial plant 
built. The government became inter- 
ested and a large plant was designed and 
built in 1918 for the War Department. 
in June, 1918, Mr. Tunison gave up 
his position as head of research and de- 
velopment for the General Petroleum 
Company to become a development 
chemical engineer and technical adviser 
to the sales departments of the U. S. 
Industrial Alcohol and U. S. Industrial 
Chemical companies. In this position, 





which he held for eight years, Mr. Tuni- 
son had a prominent part in the rapid 
growth and development of the new 
soivents industry. He was conspicu- 
ously identified with the several com- 
mittees on industrial alcohol appointed 
by the various scientific societies and 
trade associations. 

In 1926 he joined with H. I. Peffer, 
A. P. Jell and others in organizing and 
effecting the merger that resulted in the 
formation of the American Solvents & 
Chemical Corporation, in which he oc- 
cupied the position of vice-president and 
sales manager. 

Many friends and business associates 
of B. R. Tunison, as well as those who 
knew him less directly through articles 
and organization activities, appreciate 
the tragedy of his untimely death. He 
exemplified in a most commendable way 
the qualities of eminent fairness, backed 
aggressively by good business judgment 
and sound technical experience. 

S. D. KirKPATRICK. 


Kart Aver, Freiherr von Welsbach, 
a versatile figure of success in the 
chemical world for the past 40 years, 
died on Aug. 5 at his residence, Wels- 
bach Castle, in Carinthia. He was 71 
years old at the time of his death. Born 
of a Viennese family attached to the 
court, Dr. Auer recetved his education 
at Vienna and Heidelberg and there- 
upon embarked on his chemical career. 
In 1885, his 27th year, he devised the 
famous Welsbach mantle, which was 
to play such a large role in gas illumi- 
nation, and which, through its unequal 
utilization of the rare earths, paved the 
way to the pyrophoric cerium-iron al- 
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loy, Auer metal. The rare metals, in 
fact, constituted his leading interest and 
for many he developed processes that 
terminated their purely museum exist- 
ence. Among his other outstanding 
achievements was the discovery of the 
elements neodymium and praseodymium 
as the constitutents of the erstwhile 
“element” didymium. And when elec- 
tric illumination seemed destined to 
supersede gas, he developed an osmium 
lamp that not only found extensive use 
for a time but also aided in the later 
tungsten filament technology. 


LutHer B. McMILLan, chief engi- 


died on Aug. 10 in East Orange, N. J., 
of a fractured skull sustained when the 
plane he was piloting near Newark 
crashed to the ground. Mr. McMillan’s 
connection with the Johns-Manville 
company had lasted 15 years. 

ALFRED HuTcHINSON COWLEs, an 
outstanding figure in the history of 
aluminum production, died at his home 
in Sewaren, N. J., on August 13 at the 
age of 71. Born in Cleveland, he at- 
tended first Ohio State University, then 
Cornell, where he graduated in 1882. 
It was together with his brother, Eugene 
Cowles, that he developed the electric- 
furnace process that was to play so 
great a role in commercial aluminum 
production for many years afterward. 
A company was founded here in 1885 
and an English company two years 
later. During the War Germany was 
able to use the process to advantage, 
after litigation had finally sustained its 
rights in this country in 1903. It was 
also in a great measure responsible for 
the development of other electric-furnace 
products such as calcium carbide and 
phosphorus. 


Epwarp Dwicut KENDALL, a gradu- 
ate in the first chemistry class of Law- 
rence Scientific School at Harvard, died 
on July 2% at his home in Elizabeth, 
N. J. He was within a few months of 
being 100 years old and had spent a 
great part of his life in chemical con- 
sultantship in Boston, Brooklyn and 
New York. 

PeTer A. YopEr, who had for twenty 
years been connected with the Bureau 
of Plant Industry in agricultural chemi- 
cal developments, died of a sudden 
heart attack at his home in Washing- 
ton, D. C., on July 20. Dr. Yoder’s 
work has dealt largely with chemical 
and technologic developments in sugar 
cane and cane sugar of Louisiana. 


INDUSTRIAL NOTES 


W. S. Jones Founpry & MACHINE Com- 
PANY has appointed W. C. Webb as Pacific 
Coast sales manager and W. M. Sutton 
manager at Pittsburgh. 

STUBBING-COWAN COMPANY, Cincinnati, 
Ohio, has been purchased by the Yale & 
Towne Manufacturing Company, Stamford, 
Conn., which will continue the production 
program of its new acquisition. 

Hevi Duty E.Lecrric CoMpaNy, Milwau- 
kee, Wis., has opened a branch office at 342 
Madison Ave., New York, with E. G. Craig 
in charge. 

FoOGLE-HELSBY COMPANY is the name of a 
new firm formed at Seattle, Wash., as rep- 
resentatives of the Northern Engineering 
Works, Detroit; the Ames Iron Works, 
Oswego, N. Y., and the Schwartz Engineer- 
ing Company, Denver, Colo. 

PALOUSE PULP AND PAPER COMPANY, 
Palouse, Wash., has elected the following 
permanent officers: S. L. Maxwell, presi- 
dent; J. A. MeMillen, vice-president; A. 
Lanphere, secretary; F. H. Sukorn, treas- 
urer. 

DESPATCH OVEN COMPANY has appointed 
the Industrial Engineering & Equipment 
Company, St. Louis, Mo., representative in 
that district. 

Merco NorRDsSTROM VALVB COMPANY has 
opened an office at 111 South Virginia St., 
El Paso, Texas, and removed its Seattle 
office to the Buyers Building, Portland, Ore. 

CHAIN Be._tT Company, Milwaukee, Wis., 
has added R. B. Marshall to its sales staff 
with headquarters at 50 Church St., New 
York. 

FosTeR-WHEELER COMPANY has placed 
Martin Gavin in charge of its Los Angeles 
office at the Western Mutual Building. 

MICHIANA PrRopucTs CORPORATION, Michi- 
gan City, Ind., has taken over the assets 
of the Chrobaltic Tool Company and Sheet 
Steel Products Company. of the same city, 





neer of the Johns-Manville Corporation,ana will continue their business. 
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CONOMIC INFLUENCES 


on production and consumption 


of CHEMICALS 





Favorable Outlook for Chemicals in 
Next Three Months 


July Business Showed 6 Per Cent Advance 
Over July, 1928 


HE VOLUME of current busi- 

ness in the chemical products 
manufacturing industry of the country 
as a whole appears to be on a ma 
terially higher plane than at this time 
last year, according to opinions ex- 
pressed by members of the Council on 
the Trend of Business, which organi- 
zation is composed of 5,600 leading 
executives in all lines of business and 
industry, of whom more than 300 are 
directly interested in the manufacture 
and distribution of chemical products. 
These business men indicate that the 
volume of business in the chemical 
industry at the close of July was of 
about the same proportions as at the 
close of June, but was about 6 per cent 
above the volume of business at the 
close of July last year. 

Near future business is particularly 
bright in the chemical products indus- 
try, the members of the council ex- 
pressing the opinion that the average 
volume of business during the next 90 
days will exceed the current volume 
by about 3 per cent, and will exceed 
the volume witnessed during the same 
90-day period last year by 5 per cent. 

Every section of the country re- 
ported a volume of business in chemi 
cal products at the close of July the 
same or greater than that at the same 
time last year, the West South Central 
section leading with an increase over 
last year of 18 per cent. Every section 
of the country except the St. Louis 
section expects an average volume of 
business during the next 90 days of the 
Same or greater proportions than at 
the close of July. The St. Louis section 
reports an expected average decrease 
of about 2 per cent during the next 
three months as compared with con 
ditions at the close of July. 


CCORDING to the Conference of 

Statisticians in Industry the six 
months ending with June established a 
new high record in industrial produc- 
tion and trade in this country. With 
the output of automobiles leading the 
way, new highs were reached in the out- 
put of iron and steel, machine tools, 
tarm equipment, electrical apparatus ; in 
the consumption of cotton, silk and 
rayon, and in the production of petro- 
leum and gasoline—to mention but some 
of the larger industries. This achieve- 
ment is all the more remarkable since 
it was brought about in the face of ex- 
tremely untoward money conditions, of 
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an unsettled agricultural situation, a 
decline in building construction and a 
depressed state in the hides and leather 
industries. But, measured in compari- 
son with the long-time trends, those 
highs did not reach the levels of 1923; 
nor was the rise so steep. They came 
about rather as the culmination of the 
gradual recovery of business activity 
from the lows of the 1927 recession. 

So far this year this very large out- 
put has been absorbed by what seems to 
be an insatiable consumer demand. 
Commodity stocks, both of manufac- 
tured goods and raw materials, have on 
the whole been on the decrease, so that 
while they are somewhat higher than a 
year ago, they are lower than they were 
at the beginning of this year. In spite 
of the high tempo of production, pro- 
duction costs have apparently remained 
stationary or declined, for net earnings 
have increased faster than gross income. 
At the same time wage rates have been 


rising. During June, 114 instances of 
wage increases, in such industries as 


the building trades, printing and trans- 
portation, were reported against 5 in- 
stances of reductions. 


ANUFACTURING operations in 

the vegetable-oil industry during 
the first half of this year also showed 
a marked increase over those reported 
for the first half of last year. Prac- 
tically all the oils which are prominent 
in domestic industries gained during 
the period both from the standpoint 
of production and consumption, the 
notable exception being found in the 
case of linseed oil, which showed a 
falling off of more than 4.7 per cent 


in volume of production and a loss oi 
nearly 3.2 per cent in volume of con 
sumption. Total production of vege 
table oils, however, was 2,304,920,116 Ib 
in the first six months of this year as 
against 1,968,271,017 tb. for the cor 
responding period of 1928, or a gain 
of slightly more than 17 per cent 
Consumption in the same _ period 
reached totals of 2,445,489,171 lb. and 
2,169,849,660 Ib., respectively, or 
gain of more than 12.7 per cent. 


OREIGN trade in chemicals and 

related products has been a factor 
in expanding distribution. Offficia! 
figures give a value of $77,488,863 t 
exports for the first half of this year 
which compares with a valuation of 
$69,660,366 for the corresponding 
period in 1928, or an increase of more 
than 11.2 per cent in favor of the 
present year. The industrial chemical 
group made a favorable showing with 
a valuation of $14,010,326 for 1929 and 
$13,497,202 for 1928. The showing is 
more impressive on a quantitative 
basis, as may be seen from the totals 
for sodium compounds, exports amount 
ing to 340,762,829 Ib., valued at 
$5,955,405, for January-June, 1929, and 
262,316,703 \b., valued at $6,180,993, 
for January-June, 1928. Coal-tar prod- 
ucts were shipped out this year in 
larger volume with benzol and dyes 
and colors accounting for the greater 
part of the gain. Pigments, paints 
and varnishes apparently are develop 
ing a wider export outlet, as outward 
shipments for this group were valued 
at $15,314,443 as against $12,548,783 
last year. Carbon black, zinc oxide, 
and lithopone recorded the largest gains 
within the group. 

Imports of chemicals and_ related 
products for the six-month period 
were valued at $77,938,535, which com- 
pares with $75,269,689 for last year. 
The largest gain was noted in the case 
of glycerine, with acetic acid also 
showing up more prominently than 
ever before. 


Factory Production and Consumption of Vegetable Oils 


Cottonseed crude 
Cottonseed refined 
Peanut crude 
Peanut refined 
Coconut crude 
Coconut refined 
Corn crude 

Corn refined 

Soya bean crude 
Soya bean refined 
Olive edible 

Olive inedible 
Sulphur oil 

Palm kernal crude 
Palm kernal refined 
Rapseed. ... 
Linseed 

China wood 
Castor... 

Palm. . 

All other 


Totals 
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-—Production : 
First Half First Half 
1929 


—__—Consumption 
First Half First Half 
1928 1929 


1928 

Lb. Lb. Lb. Lb. 
528,689,347 663,938,664 625,043,364 766,906,13> 
575,614,534 703,266,023 551,021,036 607,306,02! 
7,244,295 6,794,072 6,490,895 7,058,971 
4,774,769 5,702,732 3,747,980 4,776,647 
140,791,948 183,168,166 284,474,512 316,400,096 
136,364,785 157,459,431 124,916,966 146,979,031 
64,721,331 65,540,234 67,634,234 77,980, 136 
55,309,837 64,141,338 10,499,696 14,997,838 
2,421,067 4,359,615 8,714,051 11,470,312 
4,418,306 4,608,873 2,106,442 2,080, 16/ 
1,052,764 585,788 1,071,802 875,244 
13,094 12,925 3,376,042 2,882,227 
bee we povenenee 18,702,673 20,874,62/ 
, , : 25,882,011 28,111,837 
9,615,096 9,704,438 8,941,807 7,463,449 
: 7,363,998 6,747,276 
403,282,776 384,210,383 268,330,218 259.785.05! 
47,495,990 49,510,538 
31,253,947 44,141,360 12,958,109 16,53 89 
85,553,085 91,84 é 
2,703,118 7,286,074 5,524,749 5,903,569 


1,968,271,017 2,304,920,116 2,169,849,660 2,445,489 |7! 
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Index Numbers,100 for 1923-1925 


100 for 1923-1925 


Index Numbers, 


1927 


Monthly Average for 
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ACTIVITY IN PRODUCING AND CONSUMING 
INDUSTRIES 
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Market CONDITIONS 
and PRICE TRENDS 





Late-Season Buying Cleans Up Stocks 


of Calcium Arsenate 


Increase in Boll Weevil Activities 
Stimulates Consuming Demand 


NE of the features to the market in 

the last month was the active call 
for calcium arsenate which came. from 
the cotton-growing sections of the 
South. The demand was for prompt 
shipment and was met by shipments 
from stocks held at distributing centers 
in the South. As these stocks became 
reduced, prices began an upward move- 
ment, and as the demand exceeded the 
supply the premiums paid for odd lots 
were unusually high. The _ practice 
which consumers of arsenate have 
adopted of withholding buying orders 
until boll weevil damage forces action 
has been the principal factor in making 
arsenate manufacture unprofitable. Pro- 
ducers have no reliable way of estimat- 
ing the volume of late-season buying 
which they may expect and as this de- 
mand is insistent on immediate delivery 
it necessitates the carrying of stocks at 
different places in the consuming region. 
Storage of an oversupply means that 
carrying charges will accrue until the 
next season, which places the holder at 
a disadvantage. On the other hand, an 
undersupply restricts the possible sales 
of producers and forces up the cost to 
consumers. 


TITH domestic production of salt 
cake on a relatively low basis in 
recent months, the position of the 
market has become stronger and asking 
prices are higher than they were some 
months ago. Maintenance of higher 
price levels, however, is difficult owing 
to the competition which is found in 
imported material. Reports from the 
Department of Commerce state that in 
the first six months of the current year 
preliminary figures show imports of salt 
cake at 46,863 short tons as compared 
with the entire year 1928 imports of 
28,228 tons and a 1927 total of 11,171 
tons \t this rate, the 1929 imports 
of this chemical bid fair to equal 100,000 
tons. Over 56 per cent of the ship- 
ments this year were shown as originat- 
ing in the Netherlands and 38 per cent 
in Germany, with the balance from 
Canada. Since Germany is known to 
be the primary source of cheap salt cake, 
it is not improbable that much of these 
imports shown as originating from the 
Netherlands were transshipments from 
Germany. 


Producers of phenol are using their 
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current production to fill existing orders 
and the scarcity of spot stocks makes 
the quotation purely nominal and buyers 
would find difficulty in securing round 
lots at any figure if immediate delivery 
was in question. 

Alcohol has been an item of more 
than ordinary interest since the tariff 
situation opened up the possibility of 
a higher import duty on _ blackstrap 
molasses. At present both producers 
and consumers of alcohol are keenly in- 
terested in synthetic production of this 
material. The tariff controversy has 
brought out definite information that 
synthetic production has been estab- 





Estimate on Flaxseed 
Reduced 


The government report showing 
condition of the growing flaxseed 
crop as of Aug. 1 indicates that un- 
favorable conditions prevailed in the 
last month. In the July report, the 
probable yield was placed at 19,900,- 
000 bu. while the August estimate 
is for an outturn of only 18,000,000 
bu. The August report, with com- 
parisons for August last year, is as 


follows: 
Aug., 1929 Aug., 1928 


Condition ...... 57.8 
Yield per acre. 5.8 8.7 
Total yield.. “18, 000,000 24, 500, 000 











lished. One plant in West Virginia in 
its first test produced 48,000 gal. of syn- 
thetic alcohol which was pronounced to 
be the identical chemical compound pro- 
duced by ordinary fermentation methods 
from grain and molasses. Incidentally 
it was reported last week that produc- 
tion of synthetic methanol and synthetic 
alcohol would be established at Niagara 
Falls. 


HE first annual report of the Ap- 

pula, the principal Italian producer 
of tartaric acid, since its reorganization 
under the control of the Distillerie 
Italiana, has just been published. The 
net profits for 1928 were 3,646,900 lire, 
on which a dividend of 10 per cent has 
been declared, compared with nil in the 
previous year. The company benefited 
materially under the Italo-German agree- 
ment, which gives these countries prac- 
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tical control of the world market for 
tartaric acid. Other factors which con- 
tributed to a successful year were the 
formation of a centralized sales office, 
the Societa Anonima Italtartar, through 
which all the tartaric acid made in Italy 
is marketed, and the agreement with the 
Arenella, whereby the Arenella gave up 
the manufacture of tartaric acid and the 
Appula that of citric acid. 

Developments in the market for naval 
stores centered in a report that more 
than 200 turpentine operators in the 
west Florida and Alabama sections had 
met and agreed to curtail production of 
turpentine and rosin 50 per cent from 
last year’s output, the cut to apply to 
the remainder of the present season. 
This action was taken because of the 
unsatisfactory condition of the market 
and represents an attempt to prevent 
large surplus stocks from depressing 
values. 


EXPORTS OF CHEMICALS 
First Half First Hal 
1928 2 


Benzol, gal $11,325,728 $17,031,046 


Acid sulphuric, Ib 3,957,638 3,376,074 
Acid boric, Ib 1,923,560 2,764,065 
Other acids, Ib 6,197,539 9,872,677 
Methanol, gal.... 302,539 211,155 
Glycerin, lb 1,281,402 867,850 
Acetone, Ib. 2,942,383 4,452,150 
Formaldehyde, lb 1,401,500 1,462,030 
Ammonium compounds, lb. 1,533,564 863,471 
Aluminum sulphate, |b 20,764,431 24,099,510 
Acetate of lime, Ib 7,710,938 88,426 
Calcium carbide, lb 1,948, 466 2,380,051 
Bleaching powder, lb 12,678,206 3,534,720 
Copper sulphate, Ib 5,126,394 3,785,482 
Potassium compounds, Ib. 2,318,220 1,935,282 
Sodium bichromate, |b 4,779,156 2,763,140 
Sodium cyanide, lb. 820,190 1,299, 146 
Borax, Ib. 85,737,562 67,980,031! 
Sodium carbonate, Ib 30,177,621 39, 862,687 
Sodium silicate, Ib. 25,642,786 33,688,538 
Caustic soda, Ib... 59,430,239 63,363,899 
Other sodas, Ib.. 45,621,990 114,824,250 
Sulphate of ammonia, ton 48,514 59,666 
Sulphur, ton , 320,825 400,225 
en 


IMPORTS OF CHEMICALS 
First Half First Half 
1928 1 


Dead or creosote oil, gal.. 45,547,536 38,976,560 


Pyridine, Ib... 16,817 20,813 
Coal-tar acids, Ib 1,840,522 1,007,701 
Coal-tar intermediates, Ib 638,809 911,338 
Arsenic, white, Ib 12,008,056 13,873,052 
Acid acetic, Ib...... 15,720,682 
Acid formic, Ib.. 1,151,230 1,030 073 
Acid oxalic, Ib.. ; 486,554 332,535 
Acid sulphuric, ee 10,592,130 9,730,799 
Acid tartaric, Ib.. 714,296 900,032 


4,726,062 5,539,313 
6,345,016 3,910,499 
9,931,074 5,006, 502 


Ammonium chloride, Ib.. 
Ammonium nitrate, Ib 
Barium compounds, Ib 


Calcium carbide, Ib... 833,715 1,913,420 
Cobalt oxide, Ib.. a 151,975 228 358 
Copper sulphate, Ib...... 1,072,711 1,114,842 


1,616,376 1,589, 371 
1,135,505 9,001,482 
914,903 4,258,925 
Iodine, neste 360,476 339,885 
Magnesium compounds, ‘Tb. 9,808,629 9,821,705 
Potassium cyanide, lb.. 53,830 4 
Potassium carbonate, Ib. 8,796,106 = 11,676,9 
Caustic potash, Ib..... 5,489,902 7,777,696 
Cream of tartar, ae 59,360 ! 3,912 
4 


Bleaching powder, lb.. 
Glycerin, crude, Ib.. 
Glycerin, ref., lb. 


Potassium chlorate, Ib. .. 6,823,545 6,987, /00 
Sodium cyanide, Ib. ..... 16,565,751 18,46 
Sodium ferrocyanide, lb.. 1,206,779 87 = 
Sodium nitrite, Ib........ 50,574 1). 
Sodium nitrate, ton...... 713,446 64 700 
Sulphate of ammonia... . 19,688 it 



















CHEM. & MET. Weighted Indexes of PRICES 
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Engineering & Mining Journal 





Active Buying Acts as Stabilizer 
on Chemical Prices 


\ HILE the weighted index number 

for the month was again lowered, 
it followed a further readjustment in 
sales quotations for nitrogenous fer- 
tilizer materials and did not indicate any 
change in the position of general heavy 
chemicals. The most important price 
factor on the market at present appears 
to rest with the status of consuming in- 
dustries. Production of chemicals so 
far this year has been on an enlarged 
scale. Consuming demand has been in 
harmony with production and _ stocks 
have not accumulated in sellers’ hands. 

Present indications point to a con- 
tinuance of active buying, and under 
such conditions lower price levels are 
not probable. The position of impor- 
tant raw materials seems secure for the 
near future, and this is a further evi- 
dence of the stability of present prices. 

New contract prices soon will be an- 





Chem. & Met. Weighted Index 


of Chemical Prices 
Base = 100 for 1913-14 


Bee GUGM cecccccescsocvsces 112.37 
vf Pare 112.71 
SSE FS 112.83 
RUG, AFR cvccctctencvtense 112.35 


| Lower prices for sulphate of am- 
|} monia again was the principal fac- 
|} tor in lowering the weighted index 
number. Formaldehyde also was 
ower. Heavy chemicals, as a rule, 
maintained a steady position. Phenol 
‘losed at a nominal figure with no 
spot offerings. 















just, 1929 — Chemical & Metallurgical Engineering 


nounced on some of the heavy-tonnage 
chemicals. So far, there has been no 
indication of departures from current 
schedules and it is almost certain that, 
in many cases, contracts for 1930 de- 
livery will be written at the same 
figures as applied to the current year. 

The tariff schedule, when it has been 
written into law, undoubtedly will have 
a strengthening effect on sales prices 
for those chemicals which find competi- 
tion from imported materials and on 
which higher import duties will be 
levied. On this account the progress of 
the tariff schedule is of keen interest to 
the domestic chemical trade. Consumers 
of commercial alcohol, who have feared 
that a higher duty would be placed on 
blackstrap molasses and thus add to 
the cost of alcohol manufacture, have 
been encouraged by recent develop- 
ments, under which publicity was given 
to the possibility of a domestic produc- 
tion of alcohol from gases and petroleum. 
Unless a higher duty on blackstrap 
would work in favor of a larger con- 
sumption of corn on the part of alcohol 
manufacturers, the higher rate would 
fail to accomplish the end for which it 
was intended. 


UTSTANDING factors in the mar- 
ket for vegetable oils are the reports 
on the growing flaxseed and cotton crops. 
In the case of flaxseed, prices for seed 
and oil may be influenced temporarily 
by the Argentine market, but the poor 





prospects for the domestic yield of seed 
and the higher duty now in force give 
assurance of a higher average price level 
for linseed cil in the coming year. 

The government estimate on the 
probable yield of cotton centered on 
15,543,000 bales. This compares with 
an outturn last season of 14,478,000 
bales. Much can happen between now 
and the time of crop maturity to change 
this estimate in either direction. But, 
assuming that the final figures are in 
accord with the preliminary totals, it 
would be logical to look for a moderate 
drop in values for cottonseed oil, as the 
carryover of old crop oil will be large 
and new production would offer a sup 
ply in excess of consuming needs. 

Some of the other vegetable oils, 
notably palm and coconut, are selling at 
relatively low levels with very heavy 
recent imports depressing values. As 
soon as supplies become less wieldy. 
asking prices will be based more closely 
on replacement costs, and higher levels 
should be reached. 





Chem. & Met. Weighted Index 


of Prices for Oils and Fats 


Base 100 for 1913-14 


_ _ 6: in hh 0 Se 
OT Ore eee 116.64 


Dt Cn \ scabs ad ba aoe 120.61 
Pt See «wneccsrepamener 126.97 


Sharp advances in quotations for 
linseed oil, although some recession 
was noted late in the period, had the 
effect of advancing the weighted 
number. Tallow and menhaden oil 
also sold at higher levels. Crude 
cottonseed oil closed largely nominal 
but showed an easier trend. 

















Increased Consuming Demand Absorbs 
SupplieSof Phenol 


Producers of Phenolic Resins Take Up Bulk 
of Offerings 


“OR SOME time market reports 

have indicated that consumers of 
phenol have experienced difficulty in 
obtaining additional supplies for spot 
and prompt shipment. As is customary 
when such market situations arise, the 
scarcity of offerings is explained on 
the ground that consuming demand 
has increased to a point where it 
readily absorbs the output of producers. 
In this instance, underlying conditions 
point to developments of much wider 
significance than can be explained by 
an infringement of the law of supply 
and demand. 

The remarkable growth of the 
pyroxylin lacquer and rayon indus- 
tries in recent years may be cited as 
examples of developments which had 
a direct bearing upon the consumption 
of chemicals and chemical products. 
More recently, owing to the lapse of 
patents which controlled certain plas- 
tics, production of the latter has been 
more widely distributed. Outlets for 
these materials also have been greatly 
broadened and it is reported that de- 
velopments this year have tended not 
only to increase consumption but have 
indicated that the industry will con- 
tinue to forge ahead at a rapid rate. 
In the manufacture of these plastics, 
synthetic phenolic resins are important 
raw materials. In turn, producers of 
phenolic resins make use of phenol in 
their operations. Hence the growing 
call for plastics has had a similar 
effect on the market for phenol, with 
anticipations that future demand will 
surpass that of any period since the 
years of the World War. 


I OMESTIC production of phenol 

did not assume importance until 
the late war, when demand for picric 
acid opened up a very broad outlet. 
As a result a decided impetus was 
given to production of phenol, not 
only for the natural product as turned 
out within the coal-tar trade but a 
process for synthetic manufacture was 
perfected and put into operation. Pro- 
ductive capacity had been so enlarged 
by 1918 that the home output in that 
year exceeded 100,000,000 Ib. 

Domestic production and sales of 
phenol from 1917 to -1928 inclusive, as 
reported by the U. S. Tariff Commis- 
sion, will be found in the accompany- 
ing table. 

It will be noted that in 1919 and 
1920, production of phenol in this 
country had ceased. This was due to 
the fact that the sudden ending of the 
war in 1918 left a surplus supply of 
government stocks amounting to ap- 


proximately 35,000,000 Ib. It was 
anticipated that under peace - time 
conditions this supply would prove 


adequate for several years and the 


516 


synthetic phenol plants built during the 
war were dismantled. The volume of 
domestic buying, however, proved to 
be larger than expected and the gov- 
ernment stocks were absorbed before 
the beginning of 1923. For a time 
there was a marked scarcity of supplies 


1922 production figures were withheld 
in order to protect opéfftions of in 
dividual producers, but“ 1927 the 
home output was place@a¥T3,452,230 1! 


and in 1928 the total “Wad reached 
20,411,000 lb. Unofficial reports credit 
a material gain in production so far 
this year and a record total is ex- 
pected when the oificial figures become 
available. It is also expected that 1930 
will show further gains. 


ROM 1909 to 1914 imports of pheno! 
ranged from a minimum in 1911 of 
4,371,000 Ib. to a maximum in 1914 of 
8,393,000 lb. Phenol then was on the 


Production and Sales of Phenol in the United States, 1917-1928 








—— Production——___— ——Salee—___— 
Unit Unit 
Lb. Value Price Lb. Value Price 
1917 64,146,499 $23,715,805 $0. 37 
., =z 106,794,277 37,270,284 |) -teetiat  webeeode 
1919... 1,543,659 155,624 a «sada - 
esresitineieustéveh ss dghwaneres ‘ Gos (ween siaap oss was 
nseetetedbeccedeesesess | § ecceuaenes 292,645 $41,617 $0.14 
1922. PE Sliecdevecevs  d00e 1,266,552 268,311 21 
1923.. 3,310,911 2,180,244 589,822 27 
1924.. 10,521,944 8,273,598 2,505,533 30 
1925.. 14,734,065 8,524,178 771,332 21 
1926. 8,691,181 5,479,727 4 987,631 18 
1927.. 8,041,082 4,595,162 Bm 684,160 15 
1928 9,607,000 7:125,000 ga 1 [851.000 12 
but new producing companies quickly free list. During the war imports de 


entered the field and the 1924 output 
was large enough to satisfy consum- 
ing needs. 

In this connection it may be stated 
that of all the producers of phenol 
during the war period, only one is still 
active in that line and that one is a 
producer of natural phenol from coal- 
tar. Our present production is credited 
as running about 80 per cent from 
synthetic processes and 20 per cent by 
extraction from coal-tar. 


I EFINITE figures showing pro- 

duction of synthetic phenolic 
resins in this country are not available 
for many years back because formerly 
the totals were included with those for 
synthetic tanning materials. In 1920, 
production was reported at 4,659,680 Ib. 
while in 1921 the output dropped to 
1,643,796 lb. In 1922 producers re- 
ported 5,944,133 lb. and sales in that 
year amounted to 6,415,931 Ib. After 


creased sharply. In 1925 only 256,126 
lb. came into this country. The declin 
ing trend continued in 1926, when the 
yearly arrivals totaled 218,437 Ib., and 
in 1927 importations were only 500 Ib. 
On Oct. 31, 1927, the import duty on 
phenol was reduced from 7c. per Ib. and 
40 per cent ad valorem to 34c. per |b 
and 20 per cent ad valorem. This action 
followed an investigation into domestic 
and foreign production costs which was 
instituted under the flexible provisions 
of the tariff act. 

The decline in import duty had very 
little effect in the way of stimulating 
foreign producers to ship to this coun 
try. Official figures covering recent im 
port trade are not available but foreign 
made phenol has been unimportant in 
our markets; however, if our own sup 
ply is not speeded up to meet consuming 
needs, encouragement may be given to 
foreign factors to resume shipments to 
this country. 





DOMESTIC PRODUCTION OF PHENOL 
1922 - 1928 
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MARKET APPRAISAL OF CHEMICAL INDUSTRY 





Stockholders of Procter & Gamble 
Company have approved split-up of 
common stock on five-for-one basis. 
Articles of incorporation were amended 
to remove present restrictions as to 
operations so to allow company to en- 
gage in allied industries. 


\t a special meeting of Libbey-Owens 
Sheet Glass Company, stockholders ap- 
proved an increase of the capital stock 
to 3,500,000 no-par shares from present 
1,000,000 shares, $25 par. This action 
was taken to permit an exchange of 
present stock on the basis of four new 
shares for each share held. It was also 
voted to change the name of the com- 
pany to Libbey-Owens Glass Company. 


Directors of Dow Chemical Company 
have voted to pay a 400 per cent com- 
mon stock dividend on common subject 
to stockholders’ approval of increase in 
authorized common to 1,000,000 no-par 
shares, from 200,000, at a special meet- 
ing to be held September 24. 


Directors of the American Cyanamid 
Company have called all of the out- 
standing 6 per cent cumulative non- 
voting preferred stock of the company 
for retirement on Oct. 1. 


Statement of Spencer Kellogg & 
Sons, Inc., for 12 weeks ended June 8, 
1929, shows net profit of $448,476 after 
charges and federal taxes, equivalent to 
9c. a share on 500,000 no-par shares 
of common stock, comparing with $347,- 
097, or 69c. a share in corresponding 
period of 1928. 

. 

For eight months ended June 30, 
1929, net profit of Glidden Company 
was $1,890,587 after charges and federal 
taxes, equivalent after allowing for 
eight months’ dividend requirements on 
74,443 shares of 7 per cent prior prefer- 
ence stock of Glidden Company and 6 
per cent on 5,000 shares of Metals Re- 
fining Company, to $2.54 a share. 


\s an index of earning power for 
the first half of this year as compared 
with the corresponding period of 1928, 
the following net incomes are taken 
Irom available balance sheets of chemi- 
cal and chemical-consuming ccmpanies: 


First Half First Half 
1 1978 


< 


Air Reduction $2,730,324 $1,603,235 
American Metal 1,658,325 1,203,084 
Atlas Powder i, 194,726 974,869 
Beechnut Packing 1,553,247 1,510,484 
Bon Ami 733,390 636,391 
Certain-Teed 665,478 40,765 
Comimercial Solvents 1,797,924 1,201,240 
Cong \leum-Nairn 950,211 525,578 
Du Pont 41,536,412 32,696,782 
Fleischmann 8,288,955 9,529,055 
Goodyear Tire 12,633,865 3,074,200 
Gran'i Rapids Varnish 111,866 73,201 
Hercules Powder 2,035,538 1,789,649 
Mathieson Alkali 1,117,371 986,130 
Monroe Chemical 150,837 129,008 
Mons nto 644,225 437,252 
New Jersey Zinc 2,447,806 2,026,934 
Union Carbide 14,528,243 11,872,742 
U.S. Ind. Alcohol 1,696,051 1,188,104 
West co 583,649 31 3,099 





Price Range 
Jan.-July 
High Low 
1813 95} 
i 4} 

346} 241 
125 1204 
23§ 10} 
733 40} 
80 39) 
10 6 
813 50 
403 25 
453 33 
49) 29 
27) 10 
115 90 
325 20 
101 73 
895 78) 
30 25 
57} 253 
122 80} 
32 16} 
50 36 
803 ote” 
92 2254 
107% 82 
694 42} 
64} 43) 
115) 112 
202 1553 
119 113 
207} 168 
309 220} 
20} 7} 
98} 65} 
54] 373 
64} 36 
106§ 101 
82 53% 
1053 73 
130 124} 
109 70} 
135 74 
17} 7 
88} 58 
353 25 
903 554 
24 1 
25 10 
684 483 
48) 42 
1134 71% 
68t 42} 
75 73 
58 33 
173 132 
873 75% 
75% 64} 
84 75 
47 354 
76} 64 
85 63} 
303 234 
48} 234 
45 33 
46} 32} 
81 64 
62 48 
453 38 
93 4} 
76% 57 
18 14 
20} 16 
68} 57} 
854 69} 
40 27} 
595 305 
128 754 
54} 46 
53 29 
193} 128 
35} 174 
65 42 
1333 105} 
116) 68 
109 82 
243 93 
65} 36} 
48 31} 
134 7 
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Air Reduction. . 

Ajax Rubber.... 

Allied Chemical 

Allied Chemical pfd. 

Am. Ag. Chemical. 

Am. Ag. Chemical, pfd. 
American Cyanamid, B. 
American Hide & Leather 
American Metal... 

Am. Solvents & Chemical 
Anglo-Chile Nitrate 
Archer. Daniels-Midland 
Assoc. Dyeing & Printing 
Atlas Powder 

Beacon Oil 

Beechnut Packing 

Bon Ami, A 


California Petroleum 
Celanese.... 

Celanese, pfd. 
Certainteed..... 
Chickasha Cotton Oil 
Colgate-Palmolive-Peet 
Commercial Solvents 
Corn Products 


Davison Chemical 
Devoe & Raynolds 
Devoe & Raynolds, pfd 
Du Pont 

Du Pont, 6 per cent deb 


Eastman Kodak 


Firestone Tire 
Fisk Rubber 
Fleischmann Co. 
Freeport Texas 


Glidden Co 
Glidden Co., pfd. 
Gold Dust 
Goodrich Co 


Hercules Powder 
Houston Oil 


Industrial Rayon 

Int. Ag. Chemical 

Int. Ag. Chemical, pfd 
International Paper 
International Salt 


Kelly-Springfield 


Lee Rubber & Tire 
Lehn & Fink 
Libby Owens 
Liquid Carbonic 


Mathieson Alkali 
Monsanto Chemical 


Nat'l Dist. Products 
National Lead 
New Jersey Zinc 


Ohio Oil 
Owens III. Glass 


Phillips Petroleum 
Pittsburgh Plate Glass 
Pratt & Lambert 

Pure Oil 


Sherwin-Williams 
Silica-Gel 

Sinclair Oil 

Skelly Oil.... 
Standard Oil, Cal. 
Standard Oil, N. J 
Standard Oil, N. Y 
Standard Plate Glass 
Sun Oil... 

Swan & Finch 


Tennessee Copper & Chemical 
Texas Corporation 

Texas Gulf Sulphur 
Tidewater Oil 

Tubize Silk. . 


Union Carbide 
Union Oil, Cal.. 
United Piece Dye 
U. Ss. Ind. Alcohol 
U.S. Leather 
U.S. Rubber 


Vacuum Oil 
Vanadium Corp 

Vick Chemical 

Va-Ca Chemical ; 
Va-Ca Chemical, pfd. 


Wesson Oil. 
Wilson & Co 


Price Range = July 


High aw 
1813 1453 
4} 
3463 302 
122 1205 
134 1h 
50 424 
68} 5 
7} 6 
66} 604 
40} 254 
40} 34} 
32 29 
15 10 
107} 100 
32} 27} 
87 80 
84} 8h 
27 26 
35 253 
1034 80} 
32 23 
39 36 
69} 654 
492 435 
107% 97} 
56} 50} 
514 44} 
115) 1134 
202 182 
1174 113 
207} 180} 
273 243} 
93 7} 
98} 82} 
48 4ii 
644 57 
105 103 
713 60} 
86) 754 
130 121 
83} 72% 
90} 84 
10} 7 
64 58 
33} 28 
73% 71 
16 124 
153 12 
52} 48} 
48) 42 
101} 87} 
68} 554 
75 73 
52} 471 
154 143 
85 78 
73} 693 
79} 75 
384 35) 
724 64 
72 68} 
28 254 
93} 92 
38] 28} 
374 33 
434 394 
753 70 
584 56} 
40} 38} 
54 4} 
75 65 
154 15 
195 17} 
634 61 
75% 69} 
354 334 
128 102} 
48} 464 
193} 1754 
244 17} 
55 46% 
963 87 
102 90 
144 1h 
44} 40} 
35} 31h 
8} 6} 


July 31 
172 





URRENT PRICES 


in the NEW YORK MARKET 


For Chemicals, Oils and Allied Products 





The following prices refer to round lots in the New 
York Market. Where it is the trade custom to sell f.o.b. 
works, quotations are given on that basis and are so 
designated. Prices are corrected to Aug. 15. 


Industrial Chemicals 








Current Price | Last Month Last Year 
Acetone, drums Ib. $0 14 -$0 15 1$0.14 -$0.15 |$0 14 -$0 15 
Acid, acetic, 28%, bLL.. ewt.| 3 88 4 03 | 3.88 - 4.03 3 62)- 3 87} 
Borie, bbl Ib. 053 06 054 (6 06} 07 
Citric, kegs Ib 46 47 46 - 47 46 - 47 
Formic, bbl Ib 105- a 105 - 1 It - 12 
Cailic, tech., bbl Ib 50 - 55 50 - 55 50 - 55 
Hydrofluorie 30% carb. Ib 06 - 07 06 - 07 06 - 07 
Lactic, 44%, tech., light, bb1.Ib t- it 1 ta) 113 - 133 
22%, tech., light, bbl Ib 055 06 055 06 06 - 07 
Muriatic, 18°, tanks ewt 85 - 90 85 90 85 - 90 
Nitric, 36°, carboys. Ib 05 05) 05 - 053 05 055 
Oleum, tanks, wks... . ton 18.00 -20.00 18.00 -20.00 18 00- 20 00 
Oxalic, crystals, bbl — ll - Ila 1 1} 1 1th 
Phosphoric, tech., e’bys.. . Ib 083 09 084 09 08} - 09 
Sulphuric, 60°, tanks ton (11.00 -11.50 11.00 -11.50 11 00 -11 50 
Tannic, tech., bbl Ib 35 40 35 40 35 40 
Tartaric, powd., bbl. . Ib. 38 - 39 38 39 38 39 
Tungstic, bbl Ib 1 39 1 4) 13 1 4) 1 00 1 20 
Aleohol, ethyl, 190 v’f., bbl. . gal 2 68)- 2.71 2.68)- 2.71 2 684 2.71 
Alcohol, Butyl, dr... . Ib 16} 17 163} 17 183 19 
Denatured, 190 proof 
No. | special dr... . gal. 51 50 - , 45 - 
No. 5, 188 proof, dr.. gal 51 -.. 50 44 - 
Alum, ammonia, lump, bbl. .Ib 03; 04 05} 04 03% 04 
Chrome, bbl Ib 055- 05} 054- 05} 054- 06 
Potash, lump, bbl Ib 03 033 03 034 02;- 035 


Aluminum sulphate, com., 


ewt) 1.40 - 1.45 | 1.40 - 1.45 | 1.40 - 1.45 
Iron free, be ewt 2.00 2.10 | 2.00 — 2.10 | 2.00 - 2.10 
Aqua ammonia, 26°, drums. Ib 03 04 03 - .04 03 - 04 
Ammonia, anhydrous, cyl Ib 14 -.. 14 - 135 
Ammonium carbonate, powd 
tech., casks aes Ib 12 13 12 - 13 12 - 13 
Sulphr te, wks OURS BOP Piscusal oan 2 35 - 
Amylacetate tech., drums. . .gal 175 200 175-200 175 2 00 
Antimony Oxide, bbl Ib. 09 10 104- 1 104 1 
Arsenic, white, powd., bbl. .. Ib 04 044 04 04) 04 045 
Red, powd., kegs Ib 09 10 09 10 09 10 
Barium carbonate, bb! ton 58 00 -60 00 58 00 -60 00 60 00 -62 00 
Chioride, bbl.. ton 65 00 -67 00 65 00 -67.00 57 00 58.00 
Nitrate, cask. . Ib 07; 08 07}- 08 08 O84 
Blane fixe, dry, bbl Ib 034 04 034- 04 04 - O43 
Bleaching powder, f.o.b., wks., 
drums ewt.| 2.00 2.10 | 2 00 - 2.10 | 2 00 2.10 
Borax, bbl. Ib 024- 03 02j- .03 025- .03 
Bro nine, cs. Ib 4) 47 45 - 47 45 - 47 
Caleium acetate, bags.......cwt 4 50 ff fe 400 -... 
Arsenate, dr ma 07 - .10 06}- 07 06}- 07 
Carbide drums. .. Ib 05 06 05 06 05 - 06 
Chioride, fused, dr., wks...ton 20 00 20 00 20 00 - 
Phosphate, bbl Ib 08 08} .08- (083) .07- .074 
Carbon bisulphide, drums. . . Ib. 05 06 05 06 05 06 
Tetrachloride drums Ib 06} 07 06}- 07 063 07 
Chlorine, liquid, tanks, wks. . Ib 03 034 03 - 03) 034 045 
Cylinders Ib 05 08 05 08 054- 08 
Cobalt oxide, cana Ib 2 10 220 2.10 2.20 2.10 2 25 
Copperas, bes., f.o.b. wks ton 15 00 16 00 15 00- 16 00 (16 00 -17.00 
Copper carbonate, bbl Ib 22 23 19 21 163 17} 
yanide, tech., bbl Ib 49 0 49 50 49 50 
Sulphate, bbl ewt. 600-610 600-6 10! 5 30 - 5 50 
Cream of turt ar, bb! Ib 26 - 26} 274 28 263 27 
Diethylene glyool, dr Ib. 10 - 15 10 - 15 10 15 
Epsom salt, dom., teeh., bbl,ewt. 1.75 -— 2.15 1.7> 2.00 175 2.00 
Imp., tech., bags ewt | 1.15 - 1.25 115 1.25 145 1 25 
Ethyl! acetate, druma........zal 1 10 - 1 03 83 
Formaldehyde, 40% . bbi. Ib 08)- 09 0% 10 08 08} 
Furfural, dr.. Ib 15 - 17} 15 - 174 15 - 17 
Fusel oil, crude, drums. gal 1 30 140 1 30 140° 1 30 1 40 
Refined, dr gal 190 - 2.00 1.90 2.00 2 50 3 00 
Glaubers salt, bags ewt| 1 19 120 | 1.10 1.20 | 1 00 1 10 
Glycerine, ¢.p., drumea, extra.Ib 13} - 143 14 14} 142 .415 
d: 
White, basic carbonate, 
dry, casks Ib 09 09 08} 
White, basic sulphate, eck.Ib 08 08} 07} 
Red, dry, sck Ib 10 10)-.... 094 
Lead acetate, white crys., bbI.Ib 14 144 14 143 3- 13% 
Lead arsenate, powd., bbl. . Ib 13 14 13 14 12 13 
Lime, chem., bulk : ton | 8.50 8 50 8 50 - 
Litharge, pwd., cask Ib. 09)- 09}- .. 083 
Lithopone, bags Ib 054- 06 055 04 05s 044 
Magnesium carb., tech., bags.Ib 06 - 064 1% - 06} 065 07 
Methanol, 95%, dr... gal ae 55 - en 55 - 
97%, dr gal.| .55 55 - 55 - 
Nickel salt, dewble, bbi.. bb. | 13 134 13 134 10 - 
Single, bbi. Ib. | (13 - (13) 13- 134) .t0a- lity 
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| Current Price | Last Month Last Year 

Orange mineral, esk.........Ib. |¢0.123-.. $0. 123- $0. 113- 

Phosphorus, red, cases. . > . ie a= 62 - .65 
Yellow, cases. . ‘ .32- .33 s- 32 - 33 

Potassium bichromate, “casks. ip .08)- .084 .08)- .08; Os} 083 
Carbonate, 80-85% ealc., esk.lb .053- .06 -.053- .06 05}- 06 
Ckiorate, powd...........Ib. .074— .084| .07}- .084 08 08 
CE Bie var scacsses m™ | 26> oe - se S51 - .53 
First sorts, esk.. . Ib. | .083- .09 .083- .09 083 oy 
Hydroxide(c’stic potash) dr. Ib. 073- .072) .07j- .073 074- .074 
Muriate, 80% bgs........ton |36 75 - 36.75 - 36 40 
Nitrate, bbl. Ey," 06 - 063 06 - .06) Or 07% 
Permanganate, drums... . . lb. 16 - 164 16- .16) 15 - ¢ 
Prussiate, yellow, casks. . . |b. 19 - 193 19 - .193 i8 19 

Sal ammoniac, white, casks. . lb. 046 05 046- 05 047 05 

I Ls cc vivads ona se 9 - 95 90 - 95 90 95 

Salt cake, bulk.. . , ton 16 06 -18 00 16.00 -18 00 /4 00 -17.00 

Soda ash, light, 58%, bags, 
ere ewt., |.32 - 1.32 - 1.32 
Dense, bags. ..ewt.| 1.35 - 1.35 - 1.35 - 

Soda, caustic, 76%, solid, 

drums, contract....... ewt., 2 90 3.00 2.90 - 3.00 00 - 3.10 
Acetate, works, bbl... ... Ib. 064 07 05- .053 054- 6 
Bicarbonate, bbl..........cwt.| 2.00 - 2 25 | 2.00 - 2.25 | 2 00 2 25 
Bichromate, casks... .... Ib. 07 - 07} 07 - .07} 07 074 
Bisulphate, bulk..........ton 12 00 -15.00 12.00 -15.00 | 3 00 3 50 
Bisulphite, bbl......... Ib. 034 033 034 033 03j- .64 
Chlorate, kegs.......... Ib. 07 - 073 07 - 073 06}- 064 
Thioride, tech............ ton (12.00 -14.75 12.00- 14.75 12.06 -14.00 
Cyanide, cases, dom... .. . Ib. 18 22 18 - 22 18 - 22 
OSS eee Ib. 08} 0% 083 - 0% 08%- 99 
Hyposulphite, eae 2 50 - 3.00 | 2 50 3.00 | 2 50 —- 3.00 
Nitrate, bags. ....ewt.| 2 10 cteecl ae 2.22}- 
Nitrite, casks Ib. 073 08 07% 08 .07}- 08 
Phosphate, dibasic, bbl... . Ib. 034 034 03%- .034) .034— .03} 
Prussiate, vel. drums... .. . lb. 114- 12 1le- .12 Ube) £12 
Silicate (30°, drums) ...cwt 75 1.15 75 1.15 75 —- 1.15 
Sulphide. fused, 60-62%,dr.lb 023 - 034 023 03 033- .04 
Sulphite, crys., bbl <a 023 03 02} 03 02j- .03 

Strontium nitrate, bbl.. Ib. 09 094 09 - .0% 09 - .0% 

Sulphur, = at mine, bulk. ton 18 00 he 18.00 -...... 18 00 -...... 
Chloride, dr. Ib. u4 05 .04 05 04 - 05 
Dioxide, cyl. his cea ee 09 10 .09 10 09 - 10 
Flour, bag ‘ -..cwt.| | 55 3.00 1 55 3.00 1 55 - 3.00 

Tin bichloride, bbl. Ib. 143 143 143- 
Oxide, bbl. _ Ib. 53 53 53 - 
Crystals, bbl. : Ib. 35) 35) 36} 

Zine chloride, gran., bbl. Ib. 06} 06: 064 063 (64 063 
Carbonate, bbl.. . Ib. 10} i 10 . 104 10 i 
Cyanide, dr. Ib 40 4] 40 4! 41) 4) 
Dust, bbl Ib. 08} 09 08 .09 09 10 
Zine oxide, lead free, bag. . 1b 06; 06 06; - 

5% lead sulphate, bags..... Ib 063 Ott 06; 
Sulphate. bbl ewt 350-375 275 - 300 | 275 - 3 00 
Oils and Fats 

Current Price | Last Month Last Yeu 

Castor oil, No. 3, bbl Ib $0. 134-$0.14 ($0 ate $0 14 $0 13} $0 4 

Chinawood oil, bbl Ib 14} oe 153 . 

Coconut oil, Ceylon, tanks, 

N. Y.. Ib. 06] 06j-.. 08) 

Corn oil crude, tanks, 

(f.0.b. mill)... Ib. .073 07} 083 

Cottonseed oil, crude (f.0.b. 

mill), tanks. Ib. 073 073- 08 
Linseed oil, raw, car lots, bbl. Ib. 128 ! 13 097 
Palm, Lagos, casks Ib. 073 074 07}- 

Niger, casks ‘ Ib. 07} 073 07} - 

Palm Kernel, bbl... Ib 08} 07) 09 

Peanut oil, crude, tanks( mill) Ib 08 08} 083 

Rapeseed oil, refined, bbl gal 80 82 83 84 90 2 

Soya bean tank (f.0.b. Coast) lb 09} 08} 093 

- »hur (olive foots), bbl... . Ib 09 09) 09 

Newfoundland, bbl gal 65 - 67 65 - 67 68 4 

Marthedow light pressed, bbl gal 68 70 70 - 72 62 4 
Crude, tanka(f.o.b. factory) gal 46 - 43 .42 

Whale, crude, tanks gal. . 80 80 

Grease, yellow, loose.. . Ib. | 06} .07; 

Oleo stearine Ib. 093 09; .092 

Red oil, distilled, d p. bbL.. Ib. 093 10 09% .10 .094 ” 

Tallow, extra, loose... Ib. er 073 os 08 

Coal-Tar Products 
L ast Y ear 


Alhe- na hthol, crude, bbl Tb. 
tefined, bb Ib. 
Alpha-naphthylamine, bbl... . Ib. 
Aniline oil, drums, extra... . . Ib. 

Aniline salts, bbl... Ib. 
pr okey 80%, drums Ib 


c 


Chemica! ¢« 


E 
| 





Surrent Price | Last Month | 





$0 60 -~$0.65 |$0.60 -$0. 65 |$0.60 -$0 62 
80 - .85 80 .85| .85- .90 
32 - 34 32 - 34 33 6 
144- .15 144- .15 5S - .16. 
24- .25 .244- .25 24- .25 
40 - 65 60 - 65 60 - 62 
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Coal Tar Products (Continued) \Current Price| Last Month | Lest Year 










































































Wax, ‘Ib. |$0.28 31 |$0.30 -$0.32 
Current Price | Last Month | Lact Year py a " 38° 39 7 arn 
Cc oleae b. a 2 .233- 24 23- .2A 
Bensaldebyde, USP. dr....Ib. | 1.15 - 1.25] 1.15 1.35 | 1.15 - 1.25 eene” ee He ‘2. fi &- “Bl Ba 
Bensidiue base, bbl SSP: kes”: -Ib. | - ‘= ‘ - 7 ‘3 = ye Paraffine, crude 
Benszoaic acid, Z8. . P - . ° * 4 : - 105-1 aE ib : ” ~ - . 
Bensyl chloride, tech, dr....Ib. | .25- .26| .25- .26| .25- :26 222 : A 2 1 A 
Bensol, pital vsh ly - _ ‘2 - ‘= ‘= = ‘- ¢ - ‘= 
nt thol, tce rums ‘ - .24 ° 7 4 “ es 
L U.S.P.. dr.. Ib. 14- 117] .14- 117] .18- .20 Ferro-Alloys 
Geren eestog | 8° OB) BE) Be | 
Diethylaniline, dr......... ‘ * «a ; 5 ‘ - . ri L M 7 ’ 
Dinitrophenol, oe eM | 30 = 32) 39-3) BN 35 Ne FU) Sat es | eee 
Dinitrotoluen, bbl......... . ‘ - .167; . - . «ae se 
Dip oil, 25% dr........... al. . ee 28 i: ae Be Ferrotitanium, 15-18%......ton |$200.00-...../$200.00-. $200.00-..... 
Diphenylamine bi. fb 42- |43| |42- 143 | 14§— (47. | Ferromanganese, 78-82%. ..ton | 105.00-..... 105 00-.....| 105 00-..... 
H-acid, bbl... be - Ib. “60 - 163 | (60 - 163! (63 - (65 | Spiegeleisen, 19-21%........ton | 33.00-.....] 33.00-..... 32.00-..... 
Naphthalene, flake, bbl... lb. .044- 05 043- 05 8 « 06 Ferrosilicon, 14-17% sk ie 45.00-..... 45.00-..... 45.00-..... 
Nitrobengene, dr........ Ib. | 109 .10| .09- -10| .08;- :10 | Ferrotungsten, 70-80%, -+ «Db. 1.35 1.25-..... 95- 98 
Para-nitraniline, bbl... .... Ib. | .55- .56| .55- .56| .52- °§3 | Ferro-uranium, 35-50 x ib. 4.50-. 4.50-. 4.50-. 
Para-nitrotoluine, bbl...... . Ib. 0 - 38 299- .31 3 « 32 Ferrovanadium, 30-409 Ib. 3.15- 3.75 3.15- 3 75 3.15 3.75 
Phenol, U.S.P., drums... . . . Ib. 134-15 133- 15 —-* 17 
Picric acid, bbl............ Ib. 30 - 40 30 - .40 30 - 40 N F M | 
es lb. 1.75 - 1.90 | 1.75 - 1.90 | 1.35 - 1.50 on-rerrous etals 
wea. bbl. sas teescsenes _ a ~ “a ‘se - ‘ on - “a 
tesorcinal, tech, kegs. , ‘ - 1.35 ‘ ‘ : - 1.4 . — , 
Salicylic acid, tech., bbl... Ib. 30- .32| .30- .32] .30- .32 Current Price} Last Month | Last Year 
Solvent n¢ »phtha, w.w.,tanks.gal 30 - .35 . - a +, _ ee ee RR eee —— 
Tolidine, bbl. Ib. 8 - .90 8 - .90 95 - .% Copper, electrolytic... .. Ib. |$0.18}-. ..../$0.17§ -.....1$0. 14} 
Toluene, tanks, works gal 45 45 - Le Aluminum, 96-99%.. . Ib. .24 26 24 2% | .24 
Xylene, com., tanks gal 30 40 30 35 | %- .«@ Antimony, Chin. and Jap... Ib. . See SE eee 
ene = ae a Nickel, 99% et Ib. 35 - 35 -.. ‘ ee 
: Monel metal, blocks... . tb. Ss isee’ | 28 28 WD Sy eside 
Miscellaneous Tin, 5-ton lots, Straits... .Ib. yr ee 453-... 49 - 
= amy sy York, spot... Ib. oe? - “ie -. 062 
“Msate oy ery ’ oe ; Zine, New York, spot.......Ib. |.0715 -......| 07 -..... | .066 - 
ee a Cusrent Fetes | Sat See . haat tear eae commercial... .... oz. 23 | + ai ae 95 59 - 

, Yadmium = Se Ib 95 85 - ° 60 
pry, oS. white, bbe. ---ton $23.00 $25.00 928 ete |e tet 'te,_ | Bigmuth, ton lots........ Ib. | 1.70 | 1.70 =......| 185 - 2 10 
China clay, dom.,f.o.b. mine ton |10.00 -20.00 |10.00 -20.00 |10.00 -20.00 | Cobalt tb. | 2.10 - 2.50) 2.10- 2.50) 2 30 ~....0. 
Dry colors: Magnesium, ingots, het Ib. Py 1.10 * - $1.10 9R a 

ee eae de . et” eee . .O8. 65 00- 66.00, 65. 00- 66.00 76 00 76 
Prados thee th ne | Ss cde] Sa- 138] isn't c$e | Pallediom,ref....-.:.:. oz. | 38.00 40.00 3800 40 46. 49°00 
Ultramine blue bbl , Ib 06 ~~ 32 08 7 i 35 08 - 35 Mercury, flask... peseues 75 Ib. \124 50 eccces 122 00 122 ae 
Goma a... o 39 - (32) 30 "32 27- |30 Tungsten powder.......... mm § Sean (50 1 35- 1.50! 105 _.... 
ey red, tins..... ~ | 6 - - 6 3 | 6 . - 6 5 2 - 3.8 . 

ara toner. , . bb. .20 - 0 - - ° e 

Vermilion, English, bbl... Ib. | 1.85 - 2.00 | 1.90 - 2.00 | 1.80 - 1.85 Ores and Semi-finished Products 
Chrome yellow, C. P., bbl Ib. 17- .17% 16 - 164 154- .16 En 
Feldspar, No. | (f.0.b. N. C.)ton | 6.50 - 7.50 | 5.75 - 7.00 | 5 75 - 7.00 : = \ ; 
Graphite, Ceylon, lump, bbl Ib. .073- .083 .08 - 085 08 - .09 | urrent Price | Last Month Last Year 
Gum eopal, Congo, amet Ib. | .072- .08 | .0723- .08 073 .08 —_————_ —_—_-—__ - —— | — | ——_—_—_- 
Manila, bags. ct es ae ——. <a is- .18 Bauxite, crushed, wks... . ton | $7.50—- $8.00) $7.50- $8. 50 $5.50- $8 75 
Damar, Batavia, cases... . Ib ae cae) «ae * sae 22 - .23 Chrome ore, c.f. post.. ...ton | 22 00- 25 00) 22 00- 24 00) 22 00- 23 00 
Kauri, No. | cases. a * 48 - .53 48 - .53 48 - .53 Coke, fdry., f.o.b. ovens... . . ton 2 85- 3 00) 2 85 3 00' 2 85 3.00 
Kieselguhr (f.o.b N. Y.)....ton (50.00 -55.00 (50.00 -55.00 50.00 -55.00 Fluorspar, gravel, f.o.b. Til... .ton 18 00- 20.00; 18 00- 20.00) 16 00-...... 
Magnesite, calc ive OUR: ML Mecsas 40.00 - Sf eee Ilmenite, 52% TiOg, Va. Ib. | 00g .00 OOj- .00; LOR 
Pumice stone, lump, bbl... . . Ib. 05- .07 .05 - .08 05- .07 Manganese ore, 50% Mn., 
Imported, casks. . os 03- .40 03 - .40 03 - .35 c.i.f. Atlantic Ports — iar 7. 37 34 37 36 - 38 
= Saeer ‘ oe S Gee nee f kosrerne P Ge: *. cause Molybdenite, 5 O57 MoS per | 
Turpentine. . . -gal ee Sudeane . Le S.-M cadgan Ib. MoSg, N. ye 48 - .50 48 - .50| 48- .50 
Bhellac, orange, fine, bags. . Ib. 61 -... | 2 eer a= 3s Monazite, 6% of ThOs. ...ton | 80.00- 8).00-... 130. 00- 
Ble ached, bonedry, bags... lb 58 - 59 56 - .58 54 - .56 Pyrites, Span. fines, c.i.f.....unit | 13 - 13 - o WD “coves 
T. N. bags.. Ib 43 - 44 42 43 44- .45 Rutile, 94-96% TiOg........ Ib. .ll- 13 Il - 13 li- 13 
Soapstone (f.o.b. Vt.), bags..ton 10.00 -12.00 10 00 -12.00 10 00 -12.00 Tungsten, acheelite, 
Tale, 200 mesh (f.o.b. Vt.)...ton | 9.50 - 9.50 0 50 - P. 60% WOs ard over.. unit 15 00 2 Lae 10 50 -10 75 
300 mesh (f.0.b. Ga.) ton «7.50 -10.00 | 7.50 -10.00 | 7 590 -11.C0 Van: adium ore, rer Ib. V20s. Ib. 28 28 - nom.,- nom. 
225 mesh (fob N ¥) ton (13 75 13.75 . 113 75 ! Zircon, 99° Th 03 03 3 





(CURRENT [NDUSTRIAL |] )EVELOPMENTS 


New Construction and Machinery Requirements 





_ Abrasive Equipment—aAbrasive Mfg. Co., T. 
C. Clark, Jr.. Gen. Mer., Steubenville, O., is in 


the market for abrasive equipment including 
lathe drill press, air compressor, automatic 
machine, ete., for recently acquired plant. 

_ Abrasive Factory —Lionite Abrasive Ltd., 
Stanley St.. Niagara Falls, Ont., awarded con- 
tracts for structural steel and concrete work 
for 1 story, 85 x 360 ft., factory. Estimated 


cost S500,.000 


Acid Plant—U. S. Phosporic Production Corp.. 
ul 1 Fla reported, awarded contract for 
the construction of a 125 x 350 ft. acid plant 
fo Chemical Construction Co., Charlotte, N. C. 
Estimated cost $500.000 

Alum—City of Cushing, Okla., is in the mar- 
pla rv four carloads of alum for city water 
ants 

Aluminum Chair Factory—General Fireproof- 
ing ©., Herringbone Ave Youngstown, O 
awarded contract for the construction of a 4 
Story, 90 x 280 ft. aluminum chair factory to 
ust Engineering Co., Koppers Bldg., Pitts- 


Arsenal Magazine and Roads—Constructing 
Quartermaster, Office of Quartermaster General 
Benicia, Calif., will receive bids until Sept. 12 
for arsenal magazine and roads. 

Asbestos Factory—Southern Asbestos Co., 
hns, Que., plans the construction of an 
abesios factory. Estimated cost $100,000. 


wt. J 





August, 1929 — Chemical & Metallurgical Engineering 


Asphalt Emulsion Plant—American Bitumuls cost $120,000 Contract for foundation 
Co., 503 Market St., San Francisco, Calif., have awarded. 
acquired a_ site at Baltimore, Md plans metck Plant—West Barnstable Brick Co.. T. J. 


the construction of a plant for the manufac- 
ture of asphalt emulsions to include mixing 
house, boiler house, etc. 


Arden, Jr., Pres., West Barnstable, Mass., will 
build a 1 story addition to plant on Main Rd, 
Work will be done by day labor. Private plans. 
ny By eo. ig = aa Bulk Station—Shell Eastern Petroleum Prod- 
inary sketches made for a 2 or 3 story addition UC Ce.. 141 Milk St., Boston, Mass., is hav- 
to brass factory on East Main St. Private plans ing plans prepared for the construction of a 

> bulk station including four large tanks at Mid- 





Brass Goods Factory—Homer PD. Bronson dleboro. Estimated cost $25,000. 
Co. — nay pa Se. awarded contract for By-Products Plant—Pittsburgh Steel Co., 
fi: * ae _ x 1 Re yo a ee oe Union Trust Bldg., Pittsburgh, Pa., plans the 
es _ ns —- | Wes - = a a Water — construction of a by-products plant at Gibson- 
~aby ean wee 4 . _ main : aterbury. ton (mail Belle Vernon), Pa Estimated cost 
Estimated cost $45,000 3.000.000 Private plans 

Brass and Copper Factory Dallas Brass & Cement Storage Bins and Packing House — 
Copper Co., C. D. Dallas, Pres., 820 Orleans St Canada Cement Co Canada Cement  Bidg., 
Chicago, Lll., awarded contract for the construc- Montreal, Que., plans the construction of two 


tion of three new building units as additions to cement storage bins, 40 ft. in diameter, also 
rolling mills: addition to brass mill and two 22 x 40 ft. packing house at Windsor, Ont. 
new buildings for carpenter shop, engineering Estimated cost $75,000. 

department and machine shop at 6607 West 
Grand Ave., to Dahl-Stedman Co., 11 South La 
Salle St., Chicago. Estimated cost $500,000. 


Cement Plant—Tulsa Cement Co., c/o C. B. 
Douglas. Mayo Bldg Tulsa, Okla.. plans the 
construction of a cement plant Estimated cost 


Brick Plant—Paramount Brick Works, 724 $1,800,000. Architect not selected. 


Clinton St., Brooklyn, N. Y., will receive bids Ceramic Plant—San Antonio Suburban Irri- 
about Oct. 1 for the construction of a brick gated Farms, c/o C. H. Kearny, Frost Bidg., 
plant at Lafayette and Jeraga Aves. Estimated San Antonio, Tex., is receiving bids for unit 1 
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of ceramic plant, also plans units 2 and 3 at 
Natalia for the manufacture of hollow, roofing, 
drainage and other tiles. Estimated cost $150,- 
000 and $250,000 respectively. 


Chemical Factory——Merrimac Chemical Co.. 
Everett, Mass., will build a 1 story, 60 x 130 
ft. factory Estimated cost $45,000. Private 
plans. Work will be done by separate con- 
tracts 

Chemistry Building—University of TMlinois 
Urbana, Il.. plans the construction of a new 


chemistry building on campus. Estimated cost 
$335,000. C. Herrick Hammond, Capitol Bldg... 
Springfield is architect. 


Chiorine Products Plant—Westwaco Chlorine 


Products, Inc.. South Charleston. W. Va., 
awarded contract for the construction of a 
group of buildings for plant, to H. K. Fergu- 


son Co., Hanna Bidg., Cleveland, O. Estimated 
cost $1,000,000. 

Chromium Plating Plant — St. Louis Rust 
Proof Co.. A. C. Eckhardt. Pres.. Broadway and 
Poplar Sts.. St. Louis, Mo. plans a 2 story 
addition to chromium plating plant 

Cleaning Plant—Cummer Products Co., 2150 


West 15th St.. Cleveland, O., awarded contract 
for a 1 and 2 story, 90 x 360 ft. factory for 
the manufacture of energine cleaning fluid, 
shaving cream, etc. on Dunham Rd. to J. Miller. 
10919 Drexel Ave. Cleveland. Estimated cost 
$150,000. 


Coke Plant — Dominion Gas Co.. Hamilton 
Ont.. subsidiary of Cities Service Cc. and Henry 
L. Doherty & Co., 60 Wall St.. New York, N. Y.. 
will soon award contract for the construction 
of a coke plant at Port Stanley, Ont. Esti- 
mated cost $3,000,000 


Compress Plant—-Lenaha Compress & Ware- 
house Co.. c/o R. Jones . Tenaha. Tex.., 
will build a 1 story. 90 x 120 ft. compress 
plant Estimated cost $65,000 Work will be 
done by owners forces 


Compressor Plant, ete.—Consumers Gas Co 
19 Toronto St., Toronto, Ont.. awarded contract 
for the construction of a 28 x 32 ft. gas com- 
pressor plant and 42 x 60 ft. boiler house to 
Wells & Gray, Confederation Life Bldg., Toronto 
Estimated cost $80,000 


Cotton Compress Plant—Frederick Compress 
Co.. G. R. Flynn, Supt.. Frederick, Okla., will 
build a 1 story, 380 x 482 ft. cotton compress 
plant at Altus, Okla. Estimated cost $100,000. 
M. A. Joy. Altus, is architect. Work will be 
done by day labor. 


Cosmetic and Perfume Factory—G. A. Boehm. 
2 West 45th St.. New York, N. Y., Archt., is 
receiving bids for the construction of a factory 
for the manufacture of cosmetics and perfume 
for Richard Hudnut Corp., 113 West 18th St. 
New York Estimated cost $150,000. 


Electric Furnace——-McManus Steel & Iron Co 
3290 Wight St.. Detroit. Mich., is in the market 
for electric furnace for heat treating steel. 


Eraser and Pencil Manufacturing Plant— 
Eberhard Faber Co.. Java and West Sts.. Brook- 
lyn, N. Y., plans a 5 story, 40 x 74 ft 


addition 
to factory Estimated cost $50,000. F. . 
Klie, 250 Park Ave.. New York, is architect 


Fertilizer Plant—International Agricultural 
Corp., Wynne Claughton Bidg.. Atlanta. Ga., is 
receiving bids for the construction of a fertilizer 


lant at Texarkana, Tex Estimated cost 
$750,000 

Fiber Plant——Minnesota Fiber Co Leroy. 
Minn will build a 40 x 140 x 60 ft 


plant for handling flax fiber by breaker process 
for baling and shipping to Klearflax Linen 
Looms Co., Duluth Estimated cost $30,000 


Spaulding Fibre Co.. G. E 





Fibre Factory 


Calhoun, Mer., 124 St. Clair Ave., Cleveland 
O.. awarded contract for a 1 story, 100 x 100 
ft. factory, etc. on Hamilton Ave. to Bolton- 
Pratt Construction Co.. Columbia Bldg... Cleve- 


$50,000 


The Flintkote Co.. Maple 
N. J.. will soon award con- 


land Estimated 


F'intkote Factory- 
St.. East Rutherford 


cost 


tract for a 2 story, addition to factory. Esti- 
mated cost $150,000 Private plans. 
Flotation Mill—Golden Cycle Mill Co.. A. E 


Carlton, Colorado Springs, Colo., plans to expend 


$70.000 for new flotation mill. Private plans 


Foil Foil Co.. 30th St 
Grand Ky.. awarded contract 
for a story 100 x 200 ft. factory for the 
manufacture of tin, lead and aluminum foil on 
Hale Ave Estimated cost $60,000 Oo. P 
Waed. Lincoln Bldg Work will be done by 
owners forces 


Gas Distribution Plant—Public Service Elec- 
tric & Gas Co.. 80 Park PI Newark. N. J 
awarded contract for the construction of a 2 
storv gas distribution plant at Pompton Lakes 
N. J.. to C. Alberg Construction Co.. 168 Wash- 


Factorv—U. S and 


Ave.. Louisville 


ington Ave Hawthorne Estimated cost 
$75,000 

Glass Factory—Atlas Glass Co. Ltd.. repre- 
sented by B. F. Woolner. Atty.. First National 
Bank Bidg¢.. Oakland. Calif.. is having prelimi- 
nary plans prepared for the construction of a 
glass factory Estimated cost $250,000 
520 


Glass Refractories—Mississippi Glass Co., O. 
J. Gundlach, Pres., 4070 North Main St., St. 
Louis, Mo., plans extensions and improvements 
to glass refractories to double capacity. 


Glass Factory—Pittsburgh Plate Glass Co., 
Frick Bidg., Pittsburgh, Pa.. awarded contract 
for the construction of a 1 story, 400 x 2600 
ft. plate glass factory at Fairview and _ Bristol 
Sts.. Santa Ana, Calif.. to Stone & Webster, 
Laughlin Bldg.. Los Angeles. Estimated cost 
$4,000,000. 


Helium Plant—Kentucky-Colorado Helium Co.., 
Louisville, Ky.. plans the construction of a 
helium plant at Thatcher, Colo. Estimated cost 
$100,000. 


Kid Plant Addition—Benz Kid Co., 215 Mar- 
ket St.. Lynn, Mass., is receiving bids for a 
4 story addition to factory at Boston and Marion 
Sts. Estimated cost to exceed $50,000. Private 
plans 


Fireproofing Co., 89 School 
will build a kiln for burn- 
Work will be done by 


Kiln——National 
St.. Revere, Mass... 
ing tile. Private plans. 
separate contracts. 


Laboratory—C onnecticut Agricultural Col- 
lege, Storrs, Conn., awarded contract for the 
construction of a 2 story laboratory to Peck 
MeWilliams Co., 47 West Main St.. Norwich, 
Estimated cost $150,000. 


Laboratory—Industrial Rayon Corp., 9807 
Walford Ave., Cleveland, O., awarded con- 
tract for a 2 story, 30 x 140 ft. laboratory to 
G. A. Rutherford Co., 2725 Prospect Ave., 
Cleveland. Estimated cost $50,000. 


Laboratory—Western Reserve University, S.S. 
Wilson, Secy. and Treas.. 10940 Euclid Ave.., 
Cleveland, O.. awarded contract for a 3 story. 
55 x 80 ft. addition to laboratory to Lundoff- 
Bicknell Co.. B. F. Keith Bldg.. Cleveland. Esti- 
mated cost $50,000. 


Laboratory (Chemical)—Brooklyn Union Gas 
Co.. 176 Remsen St.. Brooklyn, N. Y., will build 
a chemical laboratory on 12th St. Estimated 
cost $25,000. H. P. Kirkham, 176 Remsen St., 
Brooklyn, is architect. Work will be done by 
day labor. 


Laboratory (Pharmacy and Bacteriaology)— 
Bd. of Trustees, Ohio State University, C. L. 
Steeb, Secy.. Columbus, O., awarded contract 
for a 4 story, 60 x 200 ft. laboratory on 
Campus, to R. H. Evans & Co., 395 East Broad 
St.. Columbus. Estimated cost $184,000. 


Laboratory, Ete.—American Pharmaceutical 
Assn.. Washington, D. C., plans the construction 
of a pharmaceutical headquarters building in- 
cluding laboratory, etc. at Upper Water St., be- 


tween 22nd and 23rd Sts. J. R. Pope, 542 
5th Ave... New York, N. Y. 

Laboratories, ete.—Bd. of Education, Ridge- 
town, Ont.. awarded contract for the construc- 


tion of a 2 story, 85 x 100 ft. school including 
physics and chemistry laboratories, etc. Esti- 
mated cost $100,000. Private plans. 


Laboratories, Ete.—Sisters of Third Order St. 
Francis. St. Francis Hospital. 45th St., Pitts- 
burgh, Pa., is receiving bids for the construction 
of a group of buildings including laboratories, 
ete. on Calvin St. Estimated cost $1.000,000. 
Schmidt, Garden & Erickson, 104 South Michigan 
Ave., Chicago, [Tll.. are architects. 


Lamp Works—Tung Sol Lamp Works, 85 &th 
St.. Newark, N. J.. will receive bids about Sept. 
1 for the construction of a 4 story, 100 x 150 
ft lamp works. Estimated cost $300 000. 
Fovener & Gautier, 103 Park Ave.. New York 
N. Y.. are architects 


Leather Factory—-E. A. Hall .581 Fellsway E. 
Malden. Mass.. will soon receive bids for a 2 
story, 50 x 175 ft. factory at 1540 Eastern 
Ave. Estimated cost $45.000. Hartwell Leather 
Co.. 926 Eastern Ave... Malden, is lessee. 


Magazine Buildings—Bureaun of Yards & 
Docks, Navy Dept Washington, D. C., plans 
the construction of six magazine buildings at 
Naval Ammunition Depot, Lake Denmark, N. J 


Mica Grinding Plant——-General Mica Inc., c/o 
J. A. Stanko, First National Bank Bldg.. Pueblo. 
Colo plans the construction of first unit of 
mica grinding factory at Blende, three mi. east 
of Pueblo. Other units to be erected later. 


Oil Distribution Plant—Richfield Oil Co.. 
Bartlett Bide.. Los Angeles, Calif., is having 
plans prepared for the construction of an oil 
distribution plant to include paint shop. truck 
loading platform. etc... at Santa Ana. Private 
plans. 


Paint. Black, Enamel, Varnish, ete.—A. L 
Flint, General Purchasing Officer of Panama 
Canal, Washington. D. C.. will receive bids until 
Aug. 29 for drop black paint. black enamel. 
varnish. chrome green. chrome yellow, white 
lead. red lead. burnt sienna, raw sienna, mer- 
eurie oxide. zine oxide. liquid paint drier, lin- 
seed oil, turpentine. petroleum spirits, rosin, 
pine tar oil and acetone. 


Williams Co. Ltd.. 1 
plans the construction 
factory Estimated 


Paint Factory—Sherwin 
Leslie St.. Toronto, Ont 
of a 3 or 4 story paint 


Chemical & Metallurgical Engineering — V ol.36, 


cost $200,000. Ross & McDonald, 1 Belmon: 
St., Montreal, Que., are architects. 


Paper Mill—Brown Paper Mill Co. Inc., H. ! 
Brown, Pres., Monroe, La., awarded contra 
for addition to paper mill at West Monroe ;{ 
double present capacity to Morton C. Tuttle Co 
31 St. James Ave., Boston, Mass. Estimate 
cost $4,000,000. 


Paper Manufacturing Plant—Hollingswort! 
& Vose Co.. J. O. Hill, Purch. Agt., 33 Was! 
ington St., Boston, Mass., awarded contract fo 
a 1 story, 60 x 120 ft. paper manufacturing 
plant to M. W. Allen Construction Co., 767 
East St., Walpole. 


Paper Plant—Sylvania Industrial Corp., R. N 
Wallach, Pres.. 122 East 42nd St.. New Yor! 
N. Y., awarded contract for the construction of 
a plant for the manufacture of transparent 
paper near Fredericksburg, Va., to Hughes 
Foulkrod Co., Schaff Bldg., Philadelphia, Pa 
Estimated cost $1,000,000. 


Paper Plant—wWestminster Paper Co., Ltd 
New Westminster, B. C., plans the construction 
of a plant. Estimated cost $1,100,000. 


Rayon Plant—<American Chatillon Corp., 393 


7th Ave.. New York, and Tubize Silk Co.. 2 
Park Ave., New York, are having sketches made 


for the construction of a rayon plant at Hope 
well, Va. Estimated cost to exceed $1,000,000 
Maturity before Jan., 1930 


Rayon Mill—A. M. 

. C. Mitschling, V. 
plans enlarging rayon 
size. 

Rayon Mill—Puritan-Granite-Holt Mills Co 
Fayetteville, N. C., plans the construction of 4 
rayon mill. One hundred rayon weaving ma 
chines will be required. 


Ribbon and Carbon Factory—Buckeye Ribbon 
& Carbon Co., M. F. novan, Pres., 1450 East 
55th St., Cleveland, O., is having preliminary 
plans prepared for a 1 story, 50 x 140 ft 
addition to factory. Estimated cost $50,000 
P. Matzinger, 1227 Prospect Ave., Cleveland, is 
architect. 

Refinery (Oil)—Canadian Oil Companies Ltd 
B. Corey, Mer., Petrolia, Ont., plans extension 
to plant, also increase storage units on Tank 
St Estimated cost $60,000. Private plans 


Refinery (Oil)—Cushing Refining & Gasoline 
Co.. Blackwell, Okla., is having preliminary 
plans prepared for extensions and improvements 
to oil refinery. Estimated cost $250,000. Pri 
vate plans. 

Refinery (Oil) Addition—Humble Oil & Re- 
fining Co.. Humble Bidg., Houston, Tex., is hav- 
ing preliminary plans prepared for a 400 x 600 
ft. addition to oi) refinery at Baytown, $2,000.- 
000: also plans gasoline refinery at Midland 
$1.000,000. Work will be done by owner's 
forces. 

Rubber Factory—Firestone Tire & Rubber 
Co., Akron, O., awarded contract for the con 
struction of a warehouse and super-service sta- 
tion at Main St. and Woodland Ave. Buffalo 
N. Y., to John W. Cowper Co., Inc., M. & T 
Bidg., Buffalo, N. Y. 

Rubber Factory—B. F. Goodrich Rubber Co 
South Main St.. Akron, O., is having plans 
prepared for first unit of factory, 4 story, “00 
x 600 ft. on Humphill Ave.. Atlanta. Ga. Es 


Johnson Rayon Mill In 
Pres.. Burlington, N. ( 
mill to four times present 


timated cost $1,500,000. McDonald & Co 
Southeastern Trust Co. Bidg.. Atlanta, Ga., are 
engineers. Fiske, Healey Bidg., Atlanta 


is consulting engineer. 

Rubber Goods Factory—W. H. Salisbury Co 
401-21 North Morgan St., Chicago, Ill.. manu- 
facturers of rubber goods, mats, gloves, belting 
hose, etc.. awarded masonry contract, etc. for a 
1 and 2 story, 116 x 125 ft. addition to factory 
Estimated cost $125,000. 


Salt Factory—Bishopric & Lent Salt Works 
Exanse, Sask., plans the construction of a fa 
tory and power plant. Estimated cost $500 
000. Interested in prices on new equipment 


Service Plant—Firestone Tire & Rubber ©o 
Hamilton, Ont.. is having plans prepared fo 
the construction of a service plant at Goyeau 


r 


and Erie Sts.. Windsor. Estimated cost $100) 
000. Hutton & Souter. 5 James St South 
Hamilton. are architects. Interested prices 


complete equipment. 
Silkk Yarn Factory—Nippon Silk Yarn Co 


Paterson. N. J., plans the construction of 4 
plant at St. Hyacinthe. Que. Estimated cost 
$125,000 

Storage Battery Plant—-Willard Storage [bat 
tery Co East 13lst St. and St. Clair A 
Cleveland. O., plans the construction of a pant 
at Ninth St.. Los Angeles. Estimated yst 


$500,000. 


Stucco Products Factory—alifornia S§ "0 


Products Co.. 1503 South Alameda St os 
Angeles, Calif.. awarded contract for the n 
struction of a 2 story, 138 x 147 ft. factory 4% 
62nd St. and Central Ave. to Austin Co of 
California. 777 East Washington St.. Los An 
geles. Estimated cost $100,000. 


Zani Tile & Mo=al 





Ti'e and Mosaic Factory 


Co., 43 Auburn St., Chelsea, Mass., is rece 1g 
bids for the construction of a 1 story. 75 x 80 
ft. factory. Estimated cost $45,000, Private 


plans 

Varnish Factory—S. C. Johnson & 
cine, Wis.. awarded contract for 
tion of a varnish factory to A. 
Co., Racine. Estimated cost $150,000 


